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PREFACE 



This text-book on Nervous Diseases has been written for the 
student and general practitioner. It has ever been the object to 
curtail details of the doubtful points in neurology and to make 
most in small compass of practical facts in the study of nervous 
disorders. We believe that this is the surest method of instilling 
knowledge of so intricate a subject. The chapter on anatomy 
and physiology has been blended, so that its study will insure a 
pretty clear understanding of the anatomy and functions of the 
various parts of the nervous system. 1 have to thank my col- 
league, Prof. Isaac Ott, for the physiological details given. I beg 
to acknowledge, among many other authorities, special reference 
to the works of Gowers, Mills, Dana, Barker, Osier, and Striim- 
pell, to the latter three of which the author is also indebted for 
several cuts, for which credit is given in the text. I gratefully 
acknowledge the kindness for the use of illustrations from The 
Diagnostics of Internal Medicine, by Dr. G. R. Butler, and Acci- 
dent and Injury, by Dr. Poarce Bailey, respectively; also to Dr. 
M. K. Kassabian and Dr. G. E. Pfahler for the X-ray produc- 
tions and some of the photographs. 

It is the purpose of the author to follow this contribution by 
a similar t^cati^:e on Mental Diseases, so that the two works can 
be used in consonance by the medical stjident and busy practi- 
tioner. 

F. S. P. 

1400 Locust Street, Philadelphia, Pa. 
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A PRACTICAL TREATISE ON NERVOUS 

DISEASES 



CHAPTER I 

GENERAL ANATOMY, PHYSIOLOGY, AND CHEMISTRY OF 

THE NERVOUS SYSTEM 

Section I. — Anatomy 

Thb structure of the nervous system may be distinctly divided 
into five parts, as follows : 

1. Non-meduUated nerve-fibres. 

2. Medullated nerve-fibres. 

3. Neuroglia. 

4. Supporting connective-tissue framework, besides the neu- 
roglia. 

5. Nerve-cells. 

Classification of Nerves. — Nerve-fibres may be classified into 
three main groups, according to the direction in which they con- 
vey normally nervous impulses. These three divisions are: 

1. Efferent nerve-fibres. 

2. AflFerent nerve-fibres. 

3. Intercentral nerve-fibres. 

Efferent or centrifugal nerves are those which conduct nerv- 
ous impulses from the central nervous system (brain and spinal 
cord) to other parts of the body. 

Afferent or centripetal nerves are those which conduct nervous 
impulses in the opposite direction — namely, from all parts of 
the body to the central nervous system. 

Intercentral nerves are those nerves which connect nerve-cen- 
tres together; they connect different parts of the brain and of 
the cord to one another. 

Ncrvc-Ccntrcs. — Nerve-centres are compoFod of white and gray 
matter. In the brain the gray matter is on the outside, and in 
1 I 
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the spinal cord it is on the inside. The white matter is made up 
of nerve-fibres^ and the gray matter of cells and an interposing 
cement substance called neuroglia. It is expedient to here explain 
what is meant by the neuroglia. This is the cementing tissue of 
the nervous system, of ectodermic origin — diflfering from connect- 
ive tissue, which is solely derived from the mesoderm — ^and in the 
spinal cord it arises in part from the pia mater and passes into 
the white matter, carrying with it blood-vessels, and forming saepta 
which separate the nerve-fibres into bundles. Neuroglia proper 
is made up of a delicate reticulum, holding in its meshes the 
small glia cells. 

Ncrvc-Cclls. — Nerve-cells differ greatly in size and shape. 
The nucleus is generally large and spherical, containing a dis- 
tinct nucleolus. They may be roughly divided into three groups, 
according to the number of protoplastic processes they possess, 
into unipolar, bipolar, and multipolar cells. 

Unipolar cells are found in the spinal ganglia. They are 
spherical in shape, are inclosed in a nucleated sheath, and the 
single process after a short course joins one of the nerve-fibres 
traversing the ganglion by a T-shaped junction. 

Bipolar cells are cells with two branches or processes. The 
embryonic condition of the cells of a spinal ganglion is one ex- 
ample of these. 

Multipolar Cells. — Here the cell becomes angular or stellate. 
It was formerly thought, in some instances, as in the cells of the 
sympathetic ganglia, that all the processes become nerve-fibres, 
but this is not so, for here, as well as in the large cells of the gray 
matter of the spinal cord, only one process becomes the axis cylin- 
der of a nerve-fibre, the others dividing and subdividing in a 
ramified manner until they end in an arborescence of fine twigs. 

The ndrv^e-cell is the fundamental characteristic unit of the 
gray matter, and is known as a neuron (Waldeyer, 1891). Some 
of these cells are coloured or pigmented, such as in the locus niger, 
where they are black; nucleus ruber, where they are red, as ita 
name would imply, etc. Every nerve-cell has an axis-cylinder proc- 
ess, which has been variously called the axi^ cylinder, neurit, ax' 
one, or neuraxon. The protoplasmic prolongations of the nerve- 
cells are called dendron^. According to the number of these proc- 
esses, the nerve-cells are termed, as before stated, unipolar, bipolar, 
and multipolar. 
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The nerve-eells vary from ^^^ to j^ of an inch in diameter. 
Tiie largest nerve-cells are found in the anterior horns of the 
spiiml cord and in the vicinity of the fissure of Rolando. 

Nerve-Fibres. — The nervous system is composed ot two parts — 
llu! (vntral nervous system and the peripheral nervous system. 
Tlu» (Tilt nil nervous system consists of the brain and the spinal 
von\\ Ihc i>oripheral nervous system consists of the nerves which 
I'oiului't the nervous impulses to and from the central nervous 
M}'K(eni, ami thus bring the nerve-centres in relation with other 
partrt of the body. 

Nerve-libres are of two histological kinds, viz., medullated and 
noH'mvdullaied, iMedullated nerve-fibres are found in the white 
iniitter of the nerve-centres and in the nerves originating from 
the hrnin and spinal eord. Non-medullated nerve-fibres occur in 
tlie HYUipiitlietie system. 

'l'lu« mvdxdUiivd or white fibres are characterized by the sheath 
of wliite i(>lour» fatty in nature, and stained black with osmic 
acid; it is railed the medtdlary sheath or white substance of 
S('hiraiin\ this ensheaths the essential part of the fibre, which is 
u proit'Sh from a nerve-eelK and is called the axis cylinder, Ac- 
cordinjj: to Piersol, the axis cylinder is covered by a thin, trans- 
parfht, clastic sheath, called the axilemnia. The substance of 
Schwann is t»nsheathed by a thin, homogeneous membrane of an 
elastic nature, called the neunlemtnn. 

'i'he (U'is ri/lindcr is made up of a number of small fibrils, which 
are held together hy a eenient substance called the neuroplasm. 

Along the course of a medullated nerve-fibre there are numer- 
ous constrictions ealh^l the anmdar constrictions or nodes of Ran- 
I'lVr. At these constrictions the neurilennna lies in direct contact 
with the axis cylinder of said nerve. According to some author- 
ities, the axilennna lies interposed. The stretch of nerve between 
two nodes is called an intcnwdr, and in the middle of each node 
is a nucleus which belongs to the primitive sheath: The nucleus 
is not necessarily always in the middle, for in some cases it is 
found to be variously distributed. 

Incisures of Lantermann. — In each interannual segment in a 
nerve that is stretched there will be noticed a number of oblique 
lines running across the white substance of Schwann. This indi- 
cates that the segments of Schmidt are built up of a series of 
conical sections, each of which is bevelled at its ends, while the 
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slight isterral between them appears ms is incifDre of L«iiter- 

The fibres of the nerve-centres differ from the preceding in 
thai tbev have no neurilemma and no annular coastricdons. When 
a Derve eolere the §piDal cord or brain it knes its BeuilemiBa. 

The non-attdullaled fibres or fibrtt of Remmk have no medal- 
lary sheath, and are thi^refore devoid of the double eonloar of the 
medallaled fibres and are unaffected in appearance by osmic add. 
They consist of an axis cjrlinder covered t^ a noeleated fibrillated 
dieath. These nerres branch ver}' frequently. They are princi- 
pally found in the Bympalheiic system, a few being foond ia the 
Fptnal nerves miJted with the medulla ted fibres. 

Arrangement of Herre-FibRt. — ^Tbc arrangement of i 
fibres is best seen in transverse section. 

The nerre is composed of a number of bandies of fumUuli of 
nene-fibres bound together by connective tissne. The ^leath of 
the whole nerve is called tlie epintHriutK ; that of the funiculi the 
pfrinfurium I that which parses between the fibres in a fuiucnliis 
tlic endonevrium. 

Tlie »izf at a nerre-fibre is from ^A* t*> iVn °' *^ i°*^ '" 
diameter. 

Herre-Centrea in General. — The nerve-centres in general are 
the spinal cord, medvlta oblongata, pons rarolH, cerebellutn, and 
ffrcfiram. 

Spinal Cord. — The spinal cord is enclosed in the bony canal 
forme*] by the spinal vertebrae; it extends from the margin of the 
foramen magnum to the lower border of the first lumbar vertebra, 
terminating in a slender filament of gray substance, the (ilum 
iprminale. which lies in the midst of the roots of many nerves 
forming the cauda tquina. It does not fill the canal altogether, 
but is suspended in the cerebro-epinal fiuid. It has two enlarge- 
ments, one in the cervical, the other in the Inmbar region. These 
are the sitoations whence the large nerves for the supply of the 
limbs issne. The spinal cord is from 15 to 18 inches in length 
and weighs about one ounce. 

It is composed of white and gray matter; the white matter 
is situated externally, and constitutes its chief portion; the gray 
matter is in the interior, being so arranged that in a transverse 
section of the cord it appears like two crescentie masses which 
are connected together bv a narrower portion which is known as 




Flo. S.— Showing th« fanatiom of the fibres of the aiileriaT and porterioi looti, and 
tfaeii relations to tbe honu and oolumns of the apiiul ootd. (Bednwit and inodi' 
fied from Dana.) 
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the posterior commissure. In the centre of this narrow portion 
is located the central canal. Directly in front of the posterior 
commissure is located the anterior commissure, which is composed 
of white matter. 

The spinal cord consists of two hiteral halves, separated an- 
teriorly by the anterior median fissure, which extends from the 
front surface of the spinal cord to the anterior or white commis- 
sure. Posteriorly it is separated indistinctly by the posterior me- 
dian fissure, which extends from the posterior surface of the spinal 
cord to the posterior or gray commissure. The posterior fissure 
is deeper than the anterior, but it is not as wide nor is it so dis- 
tinct. The posterior fissure extends from the calamus scriptorius 
in the fourth ventricle above to the termination of the cord below. 

On the lateral surface of the cord are noticed two longitudinal 
furrows, which divide each half of the cord into three columns, 
viz., anterior, lateral, and posterior. From the furrow between 
the anterior and lateral columns spring the anterior (motor) 
nerves; from the furrow between the lateral and posterior col- 
umns spring the posterior {sensory) nerves. 

The cord is composed of a cortical white substance and a cen- 
tral gray matter. The white matter is made up of mcduUated 
nerve-fibres of diiferent sizes, arranged longitudinally, and of a 
supporting material of two kinds, viz.: (a) Ordinary fibrous con- 
nective-tissue ssepta with elastic fibres, which is connected with 
saepta from the pia mater, passing into the cord to carry blood- 
vessels; (6) neuroglia; the processes of the neuroglia cells are 
arranged so as to support the nerve-fibres which are without the 
usual external nerve-sheaths. The gray matter of the cord con- 
sists of nerve-fibres, most of which are very fine and delicate, of 
nerve-cells with branching processes, and of an extremely delicate 
network of the primitive fibrillar of axis cylinders. This fine net- 
work is called Gerlach's network, and is mingled with tbe meshes 
of neuroglia. The neuroglia of the gray matter resembles that in 
white matter, but instead of everywhere forming a close network 
to' support . the nerve-fibres, here and Ihere it is in tlic foVni of a 
more open sponge-work to siipj)()rl the nc^rvc-cclls. It is csi)c- 
eially well developed around tlu* ccntnil cjiiinl, ])eing cnlled Jiore 
the substantia f/clallnnsn rcntnilis. At llic lip of tlio poslcrior 
horn it is also well developed, and is called siihsfantia f/rhiflnosa 

lateralis of Rolando, The latter is well developed in the cervical 
1* 
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on. The gray substance is thicker in the lumbar and cervical 
regiona than anywhere else. The gray substani.*e of the horns or 
' curmia caiiees the anterior horns to be thicker than the posterior. 

Iie anterior homB do not quite reach the free surface of the 
id, while the posterior homa do. ' 
The groups of cells in the gray matter are either scat- 
jed singly or arranged in groups, of which the following 
B to be distinguished on either side. The nerve-CL'lls in the 
teriur horn of gray matter are principally large, niultipotar, 
Dglion cells. Tbey are arranged as a medial group, near the 
inner aspect of the horn, and an anterior and a lateral group. 
The column of Clarke is a column of nerve-cells situated at 
( junction of the posterior horn with the gray commissure. 
; latter cells are seen only in the thoracic portion of the 
The smallest nerve-cells are found in the posterior horns 
kthe cord. 

I The fibres of the spinal cord are of two kinds — the extrinsic 
1 intrinsic. The extrinsic fibres begin in the cerebrum of the 
in, perhaps in the cerebellum, and run down the spinal cord to 
i therein. The intrinsic fibres connect different parts of the 
bal cord with each other. 

Differentiation of Tracts. — The white matter can be systemat- 
ically divided into different tracts by the following methods of 
observation: 

1. Embryological Method. — It has been found by examining 

i spinal cord at different stages of its development that certain 

(op9 of fibrefi put on their myelin sheath at earlier periods than 

, and that the different groups of fibres can therefore be 

1 various directions. This is somotinies called the Flechstg 




fi- Wallerian or Degeneration ^fciftorf.— This method depends 
I the fact that if a nerve-fibre is separated from its nerve- 
! it wastes or degenerates. It consists in tracing the course 
Ptracts of degenerated fibres which result from an injury to any 
t of the central nervous system. Wlien fibres degenerate below 
Wion, Ihfl tract is said to be descending dv.generation, and when 
i fibres degenerate in an opposite direction, the tract is one of 
mding degeneration. 

|3. Another method is by removing an organ of special sense, 
t then tracking the degenerated fibres. 




(oi cflnenl). Blue — Kimorf (iw aflerfnt). L'ompkro mitb Fig. i. (Biitlui } 
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Tnots discovered by the above Methods of Determination. — 
The spinal cord may be considered as a series of segments super- 
imposed one upon the other, corresponding to the pairs of spinal 
nerves. Each of these sections is a complete centre, is sup- 
plied with nerve-cells and with motor and sensory ncrvet 
nerve-cells are grouped into motor aud sensory iields, 
by the intraspinal fibres. These commissures or fibres a: 
short. 

1, Anterior Column. — This is composed of fibres known a^ 
the commissural fibres, and the innermost contribute to the for- 
mation of the white commissure of the cord. There are Iwo tract.* 
loi-iited in the anterior column, viz.: on either side of the anterior 
median fissure a portion of the column is taken up by the direct 
pyramiilal trad (faecicuhis of Turk), which can be traced to 
be continuous with the non-decussating fibres of the pyramid of 
the medulla. The rest of the anterior column is composed of 
fibres of the anterior lateral ground bjtndle. The anterior column 
would be hounded in the following manner: internally by the an- 
terior median fissure, externally by the anterior horn aud nerves 
springing from same, and anteriorly by the free surface of llie 
cord. It may be stated that it if more or less triangular in shape. 
Some observers claim that the anterior lateral ground Imndli- is 
wholly situated iu the lateral column. 

2, Lateral Column. — This column is c'omposed of fibres which 
are larger on the surface of the cord and smaller in the deeper 
portions. There is no decussation in the spinal cord of these 
fibi-cs. It id made up of the following tracts, viz.: crossed pyram- 
idal, direct cerebellar, anterior lateral ascending, sometimes called 
tract of Gowers, anterior lateral descending, sometimes called 
tract of Lowenthal ; Lissauer, mixed lateral tract, and the in- 
lero-laicral ground bundle. The direct cerebellar, or tract of 
Flechsig, is situated at the posterior superficial part of llie lateral 
column. This extends downward as far as the second lumbar 
nerve, and upward as far as the restiform body, with which fibres 
it passes into the cerebellum. Gowers's tract occupies the anterior 
superficial surface of the lateral column. It commences in the 
lumbar swelling and terminates in the cerebellum, passing through 
the superior peduncles. The lateral column would be bounded in 
the following manner; internally by the anterior and" poslerior 
home and nerves leading fron) the anterior horn : externally the 
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lateral colunm is comprUed between the Unee of implsBtatiou 
of the anterior and posterior roots. 

3. Posterior Column. — This colanm is compoeed of fine fibres, 
and is remarkable for it£ abundance of oeurogiia. It ie made ap 
of the following tracts — GolVs and Bardack't. The int^nal col- 
umn, near the posterior fissnrej is apparent at the upper part of 
tie cord in the form of a slight enlargement. It is formed of 
long commissural fibres. The fibres ri!« as low down as the cauda 
«^Qiua, and run up to the nucleus of Goll in the medulla oblongau. 
The tract of Burdach is developed before the tract of Goll. Bur- 
dach's tract tenninotes in the nucleus of Burdach. The poste- 
rior column would be bounded in the following manner: inter- 
nall^r by the posterior median fissure, externally fay the posterior 
horn, and posteriorly by the free margin or surface of tne 
spinal cord- 

Tbe grat/ calumm of cells of the cord are Clarkt's, and infer- 
mrdio-laltral tracts. 

Degenerationi. — We now pass from this to consider the tracts 
if (legenLTation that occur when the spinal cord is cut right across 
in the thoracic region. Some tracts will be found degenerated in 
the piece of cord below the lesion ; these consist of neire-fibres 
tliat are connected with the nerve-cells in the brain; they are called 
the pyramidal tracts. Other tracts are found degenerated in the 
piece of cord above the lesion ; these consist of fibres that are con- 
nected with the nerve-cells of the spinal ganglia, or with the cells 
of the Kpinal cord itself below the lesion, and are passing upward. 

The tracts which degenerate downward are the motor tracts ; 
the tracts that degenerate wpward are the sensory tracts. 

Tract! of Deuending Degeneration. — I. Crossed Pyramidal 
Tmct. — This tract is situated in the lateral column on the outer 
side of the posterior comii of gray matter. At the lower part 
of tlio spinal cord it extends to the margin, but higher up it 
becomes displaced from this position by the interpolation of an- 
other tract of fibres, viz., the direct cerebellar tract. The crossed 
pyramidal tract is large, and may touch the gray matter at the 
tip of the posterior cornn, but is separated from it elsewhere. Its 
shape on cross-section is somewhat like a lens, but varies in dif- 
ferent regions of the cord, and diminishes in size from the cervical 
region downward, its fibres passing off as they descend, to arborize 
around the nerve-cells and their branchings in the gray matter 
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of the cord. The fibres of which this tract is composed are mod- 
erately large, but are mixed with some that are smaller. 

2. Direct Pyramidal Tract, — This tract is situated in the an- 
terior column by the side of the anterior fissure. It is small in 
some animals, but is quite conspicuous in the human spinal cord. 
It can be traced upwaid to the brain, and downward as far as 
the mid or lower thoracic region, where it ends. 

The two pyramidal tracts come down from the brain; in the 
medulla oblongata, the greater number of the pyramidal fibres 
cross over to the other side of the cord which they descend, hence 
the term " crossed pyramidal " tract ; a smaller collection of the 
pyramidal fibres goe^? straight on on the same side of the cord, and 
these cross at different levels in the anterior commissure of the 
cord lower down ; hence the disap[)earance of the direct pyramidal 
tract in the lower part of the cord. 

3. Anterior Lateral Descending Tract. — An extensive tract, 
elongated but narrow, and reaching from the crossed to the direct 
pyramidal tract. It is a mixed tract, since not all of the fibres 
degenerate below the lesion. 

4. Comma Tract, — This is a small tract of fibres which degen- 
erate below section or injury of the cord. It is only found for 
a few millimetres below the actual lesion, though it degenerates 
downward; it is in reality a sensory tract, being composed of the 
branches of the entering posterior root-fibres which pass down- 
ward on entering the cord. 

Tracts of Ascending Degeneration. — 1. GolL — This degenerates 
upward on injury or on section of the cord, as well as on section 
of the cord from below upward, and can be traced into the bulb. 
It is made up of very fine fibres. 

2. Direct Cerebellar Tract, — This tract is situated on the outer 
part of the cord between the crossed pyramidal tract and the 
margin. It is found in the cervical, thoracic, and upper lum- 
bar regions of the cord, and increases in size from below 
upward. It degenerates on injury or section of the cord itself, 
but not on section of the posterior nerve-roots. As its name 
implies, it passes up into the cerebellum. Its fibres are large, and 
originate from the cells of Clarke's column of the same side of 
the cord. 

3. Anterior Lateral Ascending Tract. — This tract is situated 
at the margin of the cord outside the corresponding descending 
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tract. Its fibres are of vanous eisee, and origisate from cells 
situated in the bais« of the anterior bom of the opposite Etde ot 
ihe spinal cord, and in the lower thoracic and lumbar regions; the 
lihres pass through the gray matter or commissure and anterior 
born of the opposite side, and travels up as the tract of Gowers lo 
terminate above, principally in the cerebellum. 

4. Lissaiier's Tract. — This is a small tract of ascending fibres, 
flitoatcd at the outer side of the tip of the posterior cornu. It is 
made np of fibres of the posterior nerTc-roots. 

Compteie section of the spinal cord (transverse) leads to: 

(a) Lose of motion of the parts supplied fay the nerves belon- 
the section on both sides of the body. The paralysis is not cnn- 
tined to the voluntary muscles, hut includes the muscular fibres 
of the blood-veEficla and viscera. Hence there is a fall of blood- 
pressure, paralysis of sphincters, etc. 

{b) Lose of sensation in the same regions. 

(c) Degeneration, descending and ascending, on both aides of 
the cord. 

Hemiseciion. — If the operation performed is not a complete 
tutting of the spinal cord across transversely, but a cutting of 
half the cord across, it is termed hemisectioo. This operation 
leads to : 

(a) Loss of motion of the parts supplied by the nerves below 
the section on the same tide of the body as the injury. 

(6) Loss of sensation in the same region. The loss of sensa- 
tion is not a very important symptom, and is limited to the sense 
of localization and the muscular sense. The animal can still feel 
wjnsalions of pain and of heat and cold. 

(c) Degeneration, ascending and descending, nearly entirely 
confined to the same side of the cord as the injury. 

A lesion of the pyramidal tract in the cord may cause hemi- 
plegia or paralysis of one ariu or leg, called monoplegia. 

When the motor decussation takes place in the anterior pyra- 
mids, it cuts off Ihe anterior horns of the spinal cord, forming a 
number of nuclei which give origin to motor fibres of the crania! 
nerves. The posterior horns are cut off by the decussation of the 
fillet and give sensory nuclei which form origins to the cranial 
nerves. 

Mednlla Oblongata. — The medulla oblongata is the upper ex- 
[lended part nf the spinal cord. Tt connects the upper part of the 
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spinal cord with the pons varolii. The weight of the medulla is 
about 100 grains. In the medulla, the fibres from the cord are 
rearranged, the gray matter is also much changed, while new gray 
matter is added. Each half of the medulla consists of the follow- 
ing parts, from before backward : anterior pyramid, olivary body, 
restiform body, funiculus gracilis, and funiculus cuneaius. By 
the divergence of the posterior columns and the restiform bodies, 
the floor of the fourth ventricle is formed. At the anterior lower 
border of the medulla we find the decussation of the pyramids, 
where the fibres cross over to the lateral columns of the cord. 
The anterior pyramid receives the divedi pyramidal tract of the 
anterior column of the cord from its own side, and the crossed 
pyramidal tract from the lateral column of the cord of the oppo- 
site side. Most of the pyramidal fibres pass through the pons 
directly to the cerebrum, a few fibres passing to the cerebellum. 
The anterior median fissure of the spinal cord terminates at the 
foramen caecum, just beneath the pons. In transverse section at 
the level of the inferior olive we see the pyramids in front. Ex- 
ternal to the pyramid, on either side, is the inferior olive with its 
contained nucleus of gray matter called the dentate nucleus. The 
formatio reticularis is seen in the centre of the section. Formatio 
reticularis is an association system of short fibres which is to be 
met with at any point between the spinal cord and the thalamus. 
These fibres run at right angles to each other. Imbedded in it 
are nerve-cells. 

The restiform body is composed of fibres from the following 
sources : 

From the superior olive. 

From lateral nucleus. 

From the direct cereWlar tract of the same side. 

From the nucleus gracilis and nucleus cuneatus of the same 
side (posterior snperficial arcuate fibres). 

From the nucleus gracilis and nucleus cuneatus of the opposite 
side (anterior superficial arcuate fibres). 

From lateral nucleus of opposite side. 

From the olivary nucleus by fibres which pass through the 
opposite olive, superficial to the opposite olive, and deeper than 
the opposite olive. 

The funiculus gracilis of the medulla is composed of fibres 
which occupy the column of Goll in the spinal cord. 
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The funiculus cuneaius is composed of fibres which occupy the 
column of Burdock in the spinal cord. 

The funiculus of Rolando is the continuation upward into the 
medulla of the gelatinous substance capping the posterior horns 
in the spinal cord. 

The medulla is about 1 inch in length, J of an inch in width, 
and I an inch in thickness. It has four faces. 

The triangular space between the restiform bodies is a part 
of the floor of the fourth ventricle. Running transversely ai.r«>s 
the floor of the fourth ventricle are a group of fibres which give 
partial origin to the auditory nerve. They form the " beard " 
of the fourth ventricle. Just at the divergence of coluiiin? ^'f 
GoU is the nib of the fourth ventricle, called the calamus scriu- 
torius. 

Centres found in the Kedulla. — Respiratory, cardio-inhibitorv. 
diabetic, deglutition, vaso-motor, cardio-accelerator. vrimitinj, 
salivation, mastication. 

Pons Varolii, Etc. — This is situated between the nieJulIa a^ i 
the crura cerebri. It is a white bodv in the form of a half r:r.j. 

m 

Its size depends upon the size of the hemisphere with wliioh :: 
has to do. It weighs about 250 grains. It has ?ix fa-es. T:.- 
anterior face rests upon the basilar process of the «xcir.!tiil '•.•::•'. 
and presents a median groove for the basilar artery. Th»? [»■-•■:. : 
surface of the pons forms a part of the floor of the f'>urt:i v.i- 
tricle. 

The pons is formed of scattered nerve-fibres avA • t* II^. T:.- 
transverse fibres which form the cortex go for tl^;- li.-: r-^r: 
through the cerebellar peduncles to the hemisphere-. 

There are three planes of transverse fior..-: fxF-t. iho -:;-r- 
ficial, which covers the pyramidal columns; wi-cor-']. t:.^ or.*? kr. vr. 
as the deep stratum, which separates the pyrami-li:! tr;i- :- :r •::. ri;.. 
fillets; and the third, known as the complex, w^;. •: ^;-;ir.iV- ih.r 
different tracts. On transverse section we see that t':.-; :j.j;i i- 
divisible into an anterior portion or crustn, and a r o-:- riir r^or- 
tion or tegmentum. The superior olive is a f-rnWHr^ of 'jmw 
matter. The trapezium is a prominent group nf tra:;^-.;:.*. fl.rf- 
running from the accessory nucleus and tuljerruhirn a i-Tj' •;::. to 
the superior olive situated in front of the teirrn^nrnrr:. N.irr.^rroM-. 
small masses of gray matter are found in the pon-, wlii^h are 
known as the pontine nuclei. 
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The pons is a cross-way for the conduction of motion in one 
-direction and sensation in the opposite; and besides this function ' 
of the pons there is a co-ordination centre in the pons for reflex 
actions. Irritation of the pons will cause convulsions; therefore 
it contains a convulsive centre. 

Cerebral Peduncles. — Tiie cerebral peduncles extend from the 
superior part of the pons to the optic thalann, and their size is 
in direct relation with the size of the brain proper. They are 
about I of an inch in length. After leaving the pons they are 
separated from each other, each going to the hemisphere of the 
respective sides. The space between them is known as the inter- 
peduncular space. The cerebral peduncles have an anterior face, 
which presents a longitudinal groove. The external face is em- 
braced in great part by the hippocampul convolution. 

Upon transverse section we see a black-looking structure which 
separates the crust a from the tegmentum and is known 8s the 
locus niger, dividing the ])ea or crusta from the tegmentum. The 
tegmentum consists of masses of gray matter and fibres extending 
through the posterior end of the medulla oblongata, pons, and 
crura up to the optic thalami. The crvsta is composed of two bun- 
dles, the infernal or cortico-pontal, which goes to the anterior por- 
tion of the brain, and which might be considered as a commissure 
of the brain, connecting that portion with the gray nuclei in the 
medulla and pons and the cerebellum ; and another, the external 
bundle or voluntary motion bundle, which comes from the ascend- 
ing frontal and ascending parietal convolutions, and ends in the 
anterior horns of the spinal cord. The exlernal bundle contains the 
geniculate bundle. This starts in the cortex around the speech 
centre, and ends in the liypoglossal, facial, and trigeminal nuclei. 

In the peduncle is seen the nucleus ruber, which is composed 
of a mass of red fibres and cells, and in which ends the superior 
cerebellar peduncle. 

In the tegmentum of the peduncle .are also sensory fibres. In 
the tegmentum are three masses of longitudinal fibres, viz.. the 
posterior, the central, and superior. 

There are three fillets. The median or upper, which rises 
from Goll and Burdach's nuclei and runs on through the teg- 
mentum chiefly, and in lateral nucleus of optic thalamus, and 
then enters the cortex of the brain. The lateral fiUel. which starts 
from Goll and Burdach's nuclei, runs to the superior olive and 
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ends in the poeterior corpus quadrigeminum. It is corapoEed of 
fibres concerned in hearing. The mesial fillet comes from the 
same source as the others. It terminates in the base of cerebrum. 
Cftpmlcft of the Brain. — They are the internal and external. 
The internal capsule is composed of a band of white fibres, being 
divided into an anterior and a posterior segment. The point whert 
the segments are united is known ae the genu. The internal ca//- 
xuU is bounded internally by the optic thalamus and caudate nu- 
cleus, externally by the lenticular nucleus. The fibres composing 
the anterior segment of the internal capsule are the cortieo-pontal 
fibres anteriorly and the geniculate tract posteriorly. In other 
words, Ihe geniculate tract lies just in front of the genu. The 
posterior segment of the internal capsule is made up of motor 
fibres for its anterior two-thirds, and sensory fnr the posterior one- 
third. The motor tract has the following origin and distribution: 
From ascending frontal, ascending parietal convolutions {motor 
area), through anterior two-thirda of posterior segment of internal 
capsule, thence through crura, pons, anterior pyramids of medulla, 
and there decussate. Crossed pyramidal portion goes down oppo- 
site lateral column; direct pyramidal portion goes down the same 
side, both tracts ending finally in the anterior horns for further 
distribution. The sensory tract is traced as follows; From occip- 
ital, parietal, and temporal lobes, through posterior third of in- 
ternal capsule (posterior segment) into peduncle, divides, the 
main part goes through tegmentum to nuclei of GoU and Burdach, 
down posttrior columns through ganglion of posterior root to 
skin. The rest or remainder of the sensory fibres go through the 
lateral columns for further distribution. 

The external capsnle is a band of fibres bounded laterally or 
internally by the lenticular nucleus and externally by the clau- 
struin. 

Cerebellsm. — The cerebellum ia composed of an elongated cen- 
tral portion or lobe, called the vermiform process, and two lateral 
iiemispkeree. Each hemisphere is connected with its fellow not 
only by means of the vermiform process, but also by a bundle of 
fibres called the middle peduncle (the latter forming the greater 
part of the transverse fibres of the pons), while the superior 
peduncles, which decussate in the mid-brain, connect it with the 
cerebrum, and the infttrior peduncles (restiform bodies) connect it 
with the medulla oblongata. 
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The cerebellum k composed of white and gray matter, the 
latter being external, like that of the cerebrum, and, like it, in- 
folded 6o that a larger area may be contained in a given space. 
The tree-liks arrangement of the white matter has given rise to 
the name arbor vila; Besides the gray matter on the surface, 
there are in the centre of the white substance of each hemisphere 
small masses of gray matter, the largest of which is called corpus 
dentaturti. The others are culled nucleus glohosiia, nucleus fastigii, 
and nucleus emboliformis. 

If a section is taken through the cortical portion of the cere- 
bellum, the following distinct layers can be seen by the micro- 
scope. 

Underneath the pia mater is the external layer of gray matter; 
it is formed chiefly of fine nerve-fibres with small nerve-cells scat- 
tered through if. Info its outer part processes of pia mater pass 
vertically; tliese convL-y blood- vessels. There are also here numer- 
ous long tapering neuroglia cells. The internal or granular layer 
of gray matter is made up of a large number of small nerve-cells 
mixed with a tew larger ones, and sonic neuroglia cells. Between 
the two layers is an incomplete stratum of large flask-shaped cells 
called the cells of Purlcinje. Each of these gives off from its 
base a fine process which becomes the axis cylinder of one of the 
medulUled fibres of the white matter; the nei-k of the fiask 
passing in the opposite direction breaks up into dendrites, which 
pass into the external layer of gray matter. Each cell of Pur- 
kinj'e is further invested by arbijrizations of two sets of nerve- 
fibres. One of these (originating from the fibres of the white 
matter which are not continuous as axis cylinders from the 
cells of Purfcinje) forms a basket-work round the dendroris; the 
other (originating as axis-cylinder processes from the nerve-eeils 
of the external layer) forms a felt-work of fibrils round the body 
of the cell. 

The cells of the internal layer of gray matter are small ; their 
dendrites intermingle with those of neighbouring cells; their k- 
onea penetrate into the external layer, but their final destination ia 
uncertain. Ramifying among these cells are fibres characterized 
by possessing bunches of short branches at intervals. 

Cerebrum. — The cerebrum consists of two halves called cere- 
bral hemispheres, separated by a longitudinnl fissure and con- 
nected by a large band of transverse commissural fibres known as 
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the corpus calloaum. The interior of each hemiephere contains 
a cavity of complicated &\\ape called the lateral ventricle. 

Each hemisphere ia covered with gray matter, which passes 
down into the fissures that abound on its exterior. The amount 
ot this gray roatler Taries directly with the amount of convolu- 
tions of ihe snrface. Under it white matter is situated, and at 
the base Ihere are masses of gray matter; parts of these basal ijun- 
glia are seen forming part of the wall of the ventricles. The an- 
terior busul ganglion is called the corpus striatum ; it is divided 
into two parts, called the lenficutar nucleus and the caudate mi- 
chua. The posterior basal ganglion is called the optic thalawiis. 

Passing between the basal ganglia are the white fibres, which 
enter the cerebral hemispheres from the crus; these constitute the 
inlernal capsule (already explained). 

The brain cortex has four layers, as follows: 1, molecular 
layer, containing caudal cells; 2, layer of small, pyramidal cells; 
3, layer of large pyramidal cells and cells of Martiuotti whose 
axones ran upward to the first or molecular layer; 4, layer of 
polyniorphouB cells. 

The outer or external surface of the brain presents numerous 
depressions and elevations, the latter being known as cojiroivtions. 
Each cerebral hemisphere is divided into lobes, which are furllier 
divided by many depressions or fissures into convolutions. The 
cause of folding of the cerebral substance is due to the rigidity 
of the cranium during development. 

Tliere are five great fissures, viz., the great longitudinal, the 
great transverse, fissure of Sylvius, fissure of Rolando, and the 
occi pi to-parietal. 

The fissvre of Rolando commences at the great longitudinal 
fissure, and runs downward, terminating above the horizontal limb 
of the fissure of Sylvius. 

The weight of the brain is about 58 ounces. In rare cases it 
may reach 65 ounces. It is heavier in civilized than uncivilized 
races; greater in the male than in the female. 

Optic Tlialami. — The optic thalami are about Ihe size of pig- 
cons' eggs, and are directed obliquely forward and inward, and 
approach each otlier at their anterior extremities. Between them 
lies the third ventricle. 

The thalami have three nuclei, viz., external, or lateral nu- 
cleus of Flechsig, internal, and anterior. The lateral nuclei are 
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I the poiotB of attachment of the posterior roots. The other nuclei 
do not have anything to do with the posterior roota. 

There are some cells between the pulvinar and the origin of the 
peduncle of the pineal gland, called the habenula. There is also 
a nucleus known as the nuoleua of the habenula. 

Corpora Quadrigemina, Etc. — These are four sniall bodies, sepa* 
rated from the aqueduct of Sylvius by the lamina quadrigemina. 
The anterior pair are connected by the superior brachia with the 
external geniculate bodies. The posterior pair are connected by 
the inferior brachia to the internal geniculate bodies. The anterior 
corpora quadrigemina are principally concerned in sight, while 
the posterior are concerned principally in hearing. 

Corpus Striatnm. — This is so called from the fact that white 
fibres of the internal capsule pass through it. They are situated 
a little in front and slightly outward from the optic thalami. 
The nuclei composing the.=e bodies, as before stated, are the lentic- 
ular and caudate. 

Uembranes of the Brain and Cord. — The brain and spinal cord 
are enveloped in three membranes: 1, dura mater; 3, arachnoid; 
3, pia mater. 

1. The dura mater or external covering is a tough membrane 
composed of bundles of connective tissue which cross at various 
angles, and in whose interstices branched connective-tissue cor- 
puscles lie; it is lined by a thin, elastic membrane on the inner 
surface oE which is a layer of endothelial cells. 

3. The arachnoid is a more delicate membrane, very simple, 
and similar in structure to the dura mater, and lined on ita ooter 
free surface by an endothelial membrane. 

3. The pia mater consists of two chief layers, between which 
numerous blood-vessels ramify. Between the arachnoid and the 
pia mater is a network of fibrous tissue trabeculce sheathed with 
endothelial colls; these subarachnoid irabeculee divide up the sub- 
aracknoid space into a number of irregular sinuses. There are 
some similar trabeculie, but fewer in number, traversing the sub- 
dural space, i. e., the space between the dura mater and arachnoid. 



SECTioy TI. — Phtsioloot 
Fhysiolog; of the Nervous System. — Functions of the Spinal 
Cord. — Tt is a great cnndiicling medium, carrying impulses up- 
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1 and downward, and within iteelf from ddc to side; 
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great reflex centre, or rather series of BO-called reflex centres. Im- 
pulses originate within it a function of minor importance, how- 
erer. 

Spinal Beflexes. — By reflex action or niovemenl is meant a 
movement caused by the stimulatioTi of an nfferont (Hi'iiftorj') 
The simplesl dolinitton is: a refier ticiion is an afTercnt 
iBpulsc followed liy an clfercnl impulse. Another defiiiitiiin iw: 
reflex art is tlie transmission ot irritation by the neuraxone of a 
imeory neurone to the dendronos of the motor neurone, wud by it^ 
nenraxone to the miiscit*. 

The stimulus, on being applied to an affrrent ficrrr, spts up 

I state of excitement (nervous impulse) in Ihiit ncrvf. wliicli 

|ite of excitement is transmitted or conducted in a centripetal 

along the nerve to the centre (spinal cord) ; where t\w 

rve-celis represent the iterre-cenlre in (he cord. Ihe impiilce is 

Uisferrcd to the motor, efferent, or centrifugal ehannel. Three 

etors, therefore, are essentiu! for u reflex mutor act — nfferetd 

ire, a Irancf erring centre, and an efferent fibre', these together 

letitiite a rtftfx arc. 

In a purely reflex act all voluntary activity is excluded. Ee- 

[ movemenlj^ may be divided into three classes, as follows: 

. The fimple or piirlial rcftexes, which are characterized by 

I fact that stimulation of a sensory area discharges movement 

I one muscle only, or at least in one limited group of muscles. 

6. The e.xleHsive. inco-onlinate refieies, or rrfffx upasmx. 

= morcments occur in the form of clonic or tetanic contrac- 

; iniHvidnal groups of ranscles, or all the muscles of the body 

jay be implicated. 

, f, Ertenshe co-ordinated reftexe* are due to stimulation of a 
isory nerve, causing the discharge of complicated reflex move- 
nts in whole groups of different muscles, the movements being 
mrpotive" in character, i. e.. as if they were intended for a 
JdTticuIar porpofee. 

If an electric irritant is applied to a motor nerve there will 
he a greater contraction of the muscle than if the irritant was 
applied directly to the muscle itself. 

In reflex action are three elements: first, the external irrita- 
tion; second, eiritalion of nerve-centres themselves; third, COD- 
nctions of the mnscle." 
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The seat of reflex action is mainly in the cord, allhough gome 
uentres are found in the medulla and pons varolii. 

Pfluger'B Laws of Beflex Action, — 1. The reflex movement oc- 
curs on the same side on which the sensory nerve is stimulated, 
while only those muscles contract whose nerves arise from the 
same segment of the spinal cord. 

8. If the reflex occurs on the other side, only the corroepomiing 
muscles contract. 

3. If the contractions he unequal upon the two sides, then the 
most vigorous contractions always occur on the side which is 
stimulated. 

4. If the reflex excitement extend to other motor nerves, those 
nerves are always affected which lie in the direction of the me- 
dulla oblongata. Lastly, all the muscles of the body may be 
thrown into contraction. 

In the spinal cord reflex impressions pass at the rale of 20 
feet per second. 

Inhibition of the Beflexei. — Within the body there are mechan- 
isms which can suppress or inhibit the discharges of reflexes, and 
they may therefore be termed mechanisms inhibiting the reflexes. 
These are : 

1. Voluntary Inhibition. — Reflexes may be inhibited voluntar- 
ily, both in the region of the spinal cord and brain. Example: 
Keeping the eyelids open when the eyeball is touched; arrest of 
movement when skin is tickled. We must observe, however, that 
the suppression of the reflexes is possible only up to a certain 
degree. 

2. Setschenow'a Inhibitory Centres. — They are located in the 
corpora quadrigemina and the optic thalami. 

3. Strong stimultilion of a sensory nerve inhibits reflex move- 
ments. The reflex dnes not take place if an afferent nerve be 
stimulated very powerfully. Rxample: Suppressing a sneeze fay 
friction of the nose: suppression of the movoraenta produced by 
tickling, by biting the tongue. 

4. Poisons. — Chloroform diminishes the reflex excitability by 
acting upon the centres. 

A constant current of electricity passed longitudinally through 
the cord diminishes the reflexes, especially if the direction of the 
current is from above downward. 

Some drugs affect the reflex excitability directly by acting on 
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tile spiual oord — c. g,, metkylconitie — but other drugs may produce 
ilie same result indirectly by affecting the heart and the blood 
supply to the cord. If the abdominal aorta be compressed for a 
few minutes to cut off the blood supply to the cord and lower 
limbs, paruplft/ui ia temporarily produced. Blood is absolutely 
Dti'eesary for the niainteuance of function in the L'ord. If the sup- 
ply be cut off from the brain, the person will lose consciousnes* 
in four seconds. An»mia will stimulate rofien actions for a eer- 
lain time. If the excitation is carried to a great degree the cord 
will become fatigued. It the spinal cord is cut in the lumbar 
region there will be a rhythmic action of the sphincters. Slnjch- 
nin« is poisonous to every nerve-cell, while chloroform is poisonous 
to every cell both of plants and animals. 

According to Brown-Sfquard, reflex activity is most marked 
in birds, amphibians, reptiles, next in mammals and fishes. In 
the new-born it is always very great. 

The physician, by studying the condition of the reflexes, can 
form an idea as to the condition of (praclicully) every inch of the 
spinal cord. The following reflexes have been noted: 

1. Plantar Reflex. — Obtained by tickling the sole of the foot. 
C«ntre in the lumbar region. 

2. Patellar Reflex. — Obtained by striking the tendon above 
or below the patella. Centre between second and third lumbar 
nervw. 

3. Cremasteric Reflex. — Obtained by tickling or pinching the 
inside of the thigh ; the tCBticle is drawn up. Centre in the lumbar 
region, between second and third lumbar nerves. 

4. Abdominal Reflex. — Obtained from a sharp push in the ab- 
domen, causing contraction of Ihe abdominal muscles. Centre 
between eighth and twelfth dorsal nerves. 

fi. Epigastric Reflex. — If the skin is excited between the fourth, 
fifth, and sixth intercostal spaces, there will be a contraction of 
the rectus abdominis. Centre between fourth and eighth dorsal 
nerves. 

G. Scapular Reflex. — On irritating the skin over the scapula 
there will be a contraction of the shoulder muscles. Centre be- 
tween seventh and eighth cervical and second dorsal nerves. 

T. Cilia-spinal Reflex. — If the skin of neck is pinched- there 
will be a dilatation of the pupil. Centre between sixth cervical 
and third dorsal nerves. 



other Beflex Centres in the Spinal Cord. — a. Ano-spitutl cen- 
tre, or centre controlling the act of defecation. 

&. Vesicospinal centre for regniating micturition. 

c. Erection or genito-spinal cejitre, located in the lumbar re- 
gion. The afEerent ner\-es are the Ren«nry nerves of the penis; the 
efferent nerves for tlie deep artery of the penis are the vaso-dilator 
nerves arising from the first to the third sacral nerves. 

rf. Ejaculation Centre. — The afferent nerve is the dorsal nerve 
of the penis; t)ie centre Uea at the fourth lumbar vertebra; th« 
motor fibres of the vaa deferens arise from the fourth to the fifth 
Inmbar nerves, whicli p.ass into the sympathetic, and from thence 
into the vas deferens. The motor fibres for llie bulbo-cavernosus 
muscle, which ejects the semen from the bulb of the urethra. He in 
the third and fourth sacral nerves. 

e. Vaso-motor Centres. — Bolh vaso-eonstrictor and vaso-dilator 
centre!^ are distributed throughout the whole of the spinal axis. 

f. Sweat Centres. — Tliese are located in the spinal cord. 

g. Parturition Cenire.— This lies at the first aud second lumbar 
vertebra ; the afferent fibres come from tlic ulerinc plexus, to which 
also the motor fibres proceed. Goltz observed that a bitch became 
pregnant after its spinal cord was divided at the first lumbar 
vertebra. 

Excitability of the Spinal Cord. — Even at the present time ob- 
servers are by no means agreed whether the spinal cord, like tho 
peripheral nerves, is excitable, or whether it is distinguished by the 
remarltable peculiarity that most of its conducting paths and gan- 
glia do not react to direct electrical and mechanical stimuli. It 
is contended by most observers that if stimuli be cautiously ap- 
plied either to white or gray matter, there is neither movement 
nor sensation. As,the spiral cord conducts to the brain impulses 
communicated to it from the stimulated posterior roots, but does 
not itself respond to stimuli which produce sensations, Schiff has 
applied to it the term irsthesodic. Further, as the cord can con- 
duct both voluntary and reflex motor impulses without, however, 
itself being affected by stimuli applied to it directly, he called it 
kinesodic. 

The following views have been expressed: 

1. In the posterior columns the sensory root-fibres of the pos- 
terior root which traverse these columns give rise to painful im- 
pressions, but the proper paths of the posterior columns them- 
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Ives do not do so. Removal of the posterior column produces 
aaastkesia (loss of tactile Gensation). Algesia (or the sensation 
of pain) remains intact, although at first there may even I 
kyperalgesia. 

The trophic ceittres of posterior roots are the posterior root 
ganglia. 

2. The anterior columns are non-excitable, both for striped 
and noD-striped muscle, as long aa the stiniuli arc applied only 
to the proper paths of these columns. But movements may follow 
either when the anterior nerve-roots are stimulated or wheu, by 
the escape of the current, the posterior columns are affected, where- 
by reflex movements are produced. 

The trophic centres of anterior roots are the anterior horns. 

3. The vago-co'tsirictor nerves, which proceed from the vaso- 
motor centre and run downward in the lateral columns of the 
cord, are excitable by all stimuli along their whole course; direct 
stimulation of any transverse section of the cord constricts all 
the blood-vessels below the point of section. In the same way, the 
fibres which ascend in the cord and increase the action of the vaso- 
motor centre are also e3:citable. Stimulation of these fibres, al- 
though it affects the vaso-motor centre reflexly. does not cause 
eensatinn. 

4. Chemical stimtttij such as the application of «ilt or wetting 
cut surface with blood, appear to excite the spinal cord some- 

'■what 

5. The motor centres are directly excited hy hlooH heated to 
about 40° C, or by asphyxiated blood, or hy sudden and complete 
anemia of the cord produced by ligature of the aorta, and also 
by certain poisons. Picrotoxin, nicotine, and cmupounds of biiri- 
um seem also to produce the effect. 

FathB of Spinal Cord for Pain, Heat, and Cold; Huscnlar and 
Tactile Sensationi. — Pain, heat, and cold impressions pass through 
the gray matter of the spinal cord from cell to cell. 

Muscular and tactile sensations are transmitted through or by 
the white matter of the cord. 

Vaso-motor nerves come down the lateral columns in the gray 
anbetance to the anterior roots. 

The nerves from the centre of respiration run through the 
lateral columns and then enter the gray substance of the anterior 
horns and leave by the anterior roots. 






TREATISE ON NERVOUS DISEASES 



The sweat and inhibitory fibres running down the lateral col- 
umns both decussate, the former in the cord and the othera in 
the medulla. The sweat fibres pass out from the anterior roots, 
also the branches which make up the splanehnics. 

There is one sensory decussation in the fillet fibres. 

There are two motor decussations: the lower one is in the cord, 
in the anterior commissure, while the higher is in the anterior 
pyramids. 

Locomotor Ataxia. — In locomotor ataxia there is a degenera- 
tion of the lower part of the posterior column. Tactile and mus- 
cular sensations are abolished. Pain, heat, and cold sensations, 
however, are still transmitted, as a rule. 

Syringomyelia. — This is a disease of the gray tract, with 
gliosis and final cavity formation. Sensations of heat, pain, and 
cold are abolished, while tactile and muscular sensations are still 
transmitted. 

When there is a lesion in the jons. there is a paralysis of the 
face on one side and of the arm and leg on the opposite side. 
This is known as crossed hemiplegia. 

Monoplegia is paralysis of certain areas alone, as in the leg, 
arm, etc., due to hemorrhage in the brain or disease of certain 
parts of the motor area. 

Tliere is a plentiful supply of blood-vessels in all portions of 
the brain. Both the caudate and lenticular nuclei are supplied by 
the middh; lerehral artery. There are three lenticular branches; 
one of these is known as the lenticiilo-striate artery of cerebral 
hamorrhage. It is sometimes called Charcots artery of cerebral 
htemorrhage. 

The brain has no true lymphatics, hut both inthe brain and cord 
are the perivawular lymph spaces of His which carry the lymph. 

Kerve-Fibres, Function of.— A nerve wave is a transmission of 
nerve force through the axis cilinder of a nerve. This brings out 
the properties of nervous excitability. The laws of nervous con- 
ductivity are : First, the integrity of the nerve ; the neuraxone roust 
be intact. Second. i=iolated conduction ; a nerve-fibre carries an im- 
pression without its being diiTused to other nerves. Third, the law 
of conduction in both directions; if a nerve is irritated, the im- 
pression may be carried both ways. 

Sensory and motor nerves are of the same nature and structure, 
but they are attached to different forms of apparatus. 
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EUctricily truveU ten million times faster than nerve waves. 

Irritabilittj is a fundamental property of nerves, After a nervo 
is cut and separated from the circulation, it will retain its irrita- 
bility for Borae time, but eventually loses it. The Esmarch bandage 
will cause this phenomenon. When a nerve is cut, the first thing 
is a rise of irritability, Boon followed by its loss, Woorara para- 
lyzes the terminations of the motor nerves in the museles. In sym- 
metrical gangrene there is a slow stoppage of the cireulation, and 
ibe pain is very acute. The patient sufferB first from hypera?s- 
thrsia, but this soon disappears. When a mixed nerve is irritated, 
there is first an anjesthesia and then a paralysis. Heat causes norv- 
uua ejtcitability and eold renders a part insensible, and if carried 
to excess causes temporary paralysis. Inflammation causes great 
irritation to the nerves. When such nerves are incised there is 
much more pain than in healthy tissue. Nerves possess the prop- 
erty of being thrown into a state of e-xeitement by sHmvli, and are 
therefore said to be excitable. The stimuli may be applied to and 
may act upon any part of the nerve. The following are the various 
kindt^ of stimuli — i. e., modes of motion — which act upon the 
nerves : 

1. Mechanical stimuli act upon nerves when they are applied 
with -rufficient rapidity to produce a change in the form of the 
nerve particles, such as pressure, pinching, tension, puncture, etc. 
In tlie case of sensory nerves, when they arc stimulated pain is 
produced, as is felt when a limb " sleeps," or when pressure is ex- 
erted npon the ulnar nerve at the bend of the elbow. When a 
motor nerve is stimulated, motion results in the muscle attached 
lo the nerve. If the continuity of the nerve-fibres be destroyed, the 
conduction of the impuke across the injured part is interrupted. 
Continued pretsun upon a mixed nerve paralyzes the motor fibre 
sooner than the sensory fibres. 

i. Thermal Stimvli. — If a frog's nerve be heated to 45° C, its 
excitability is first increased and then dLtiiinished. The higher the 
toinperatiire, the greater is the excitability and the shorter is its 
duration. If a nerve be heated to 50° C. for a short time, its 
eicitabilitv is abolished as well as its conductivity. Sudden cooling 
of a nerve to 5° C. acts as a stimulus, causing contraction in a 
mnscle. 

3. Chemical Stimuli. — These excite nerves when they act with 
a certain rapidity and thereby alter the condition of the nen 



Most chemical stimuli act by first increasing the nervoue excita- 
bility and then diminishing or paralyzing it. Cheniital stimuli, as 
a rule, have less effect upon the oensory than upon the motor fibres. 
The following chemical stimuli excite nerves: alkaline salts, sugar, 
urea, glycerin, and some metallic salts. Atropine diminishes the 
action of the pneumogastrics and the glandular nerves, etc. Pilo- 
carpuie has the opposite action. Free alkalies, mineral acids 
(not phosphoric), acetic, oxalic, tartaric, and lactic acids dimin- 
ish the excitability of nerves, as well as most salts of the heavy 
metals. 

4. Physiological or normal siimuli excite the nerves in the 
normal body. Its nature is entirely unknown. The "nerve 
molinn " thereby set up travels either in a "centrifugal" or out- 
going direction from the central nervous system, giving rise to 
motion, inhibition of motion, or secretion, or in a "centripetal" 
or ingoing motion or direction from the specific end organs of the 
nerves of the special senses or the sensory nerves. 

5. Electrical Siimuli. — The following forms of electrical stim- 
uli may be used: a. A constant current^ which may be made or 
broken, b. Induction shocks, either make or break shocks, c. An 
interrupted current. 

Constant Current. — If the constant current be used as a nerve 
stimulus, the stimulating effect on the sensory nerves is most 
marked at the moment of making and breaking the current; dur- 
ing the time the current passes only slight excitement is perceived, 
but even under these circumstances very strong currents may 
cause very considerable, and even unbearable, sensations. If a 
constant current be applied to a motor nervr.. the greatest effect 
is produced when the current is made or closed and when it is 
broken or opened. But while the current is passing, the stimu- 
lation does not cease completely ; for, with a certain strength of 
stimulus the muscle remains in a state of tetanus. 

An irritation of sensory nerves, except nervous depressor, pro- 
duces increase of blood pressure. 

Induction Current or Shock. — If a galvanic element is closed 
by means of a short are of wire, at the moment the circuit is again 
opened or broken a slight spark is noticed. If, however, the cir- 
cuit is made or closed br means of a very long wire rolled in a 
coil, then, on breaking the circuit, there is a strong spark. If the 
vires be connected to two electrodes, so that a person can hold 
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one in each battd, the current at the moment it b opeoed must 
paE« through the person's body — then there is a violeol shock 
cODimanic-ated to ilie hand. This phenomenon is doe to a carrent 
tDilaced in the lung epiral ot wire which has been called the 
ej:(ra current- 

Interrupted or Faradic Current. — If a very long insulated 
wire he coil-.>d into the form of a spiral roll, which is called the 
tecondary spiral, and If a similar spiral, the primary spiral, he 
placed near the former, and the ends of the wire of the primarr 
Kpiral be connected with the poles of a constant batten, ererj 
time the current In the primary circuit is made (closed), or brok«D 
(opened), a current takes place, or, as it is said, is induced, in the 
secondary spiral. If the primarj' circait be kept closed, and if the 
»econdar}' spiral be brought nearer to or removed farther from the 
spiral (primary), a current is also induced in the i^eoondary spiral. 
The current in the secondary circuit is called the Faradic carrtnt. 
When the primary circuit is closed, or when the two spirals arp 
brought nearer each other, the current in the secondary spiral has 
a direction opposite to that in the primary spiral, while the cur- 
rent produced by opening the primary circuit or by removing the 
spirals farther apart has the same direction as the primary. Dur- 
ing the time the primary circuit is closed, or when both spirals 
remain at the same distance from each other, there is no current 
in the secondary spiral. 

When a galvanic current is passed through a nerve, it is said 
to be in a state of tlnctrotonaa, becan^ its irritability is modified. 
In this condition, the vital properties of the nerve are modified— 
i.e.. its eleciro-motivit;/. its ejeitubilily. 

If a ne^^-e be so arranged upon the electrodes that its trans- 
verse section lice on one and Itg longitudinal on the other elec- 
trode, then the galvanometer indicates a strong current. If, now, 
a constant current be transmitted through the end of the nerve 
projecting beyond the electrodes, and if the direction of the cur- 
rent coincides with that in the ncn-e, then the magnetic needle 
gives a greater deflection, indicating an increaee of the nerve 
current — Ike posilirc phase of eleclrolonua. The increase is 
greater the longer the stretch of nerx-e traversed by the current, 
the stronger the galvanic current, and the less the distance be- 
tween the part of the nerve traversed by the constant current and 
that on the electrodes. 
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If in the same length of nerve the constant current paeseti in 
the oppoeite direction to the nerve current, there is a diminutioii 
of the electro-motive force of the latter — negative phase of e/ec- 
tro tonus. 

If two points of the nerve equidistant from the equator U- 
placed on the electrodes, there is no deflection of the galvanometer 
needle. If a conetant current be passed through one free pro- 
jecting end of the nerve, then tiie galvanometer iudicates an elec- 
tro-motive effect in the same direction as the current (conBtant). 

These exi>eriiJient6 show that a constant current causes a 
change of the electro-motive force of the part of the nerve in- 
directly traversed by the constant current — i. e,, in the intra- 
polar area — and also in the part of the nerve outside the elec- 
trodes — i.e., in the extrapolar area. Thig condition is called 
elrctrotanus. 

Muscle Current during Electrotonus. — The constant current 
also produces an electrotonic condition in the muscle; a constant 
current in the same direction increases the muscle current, while 
one in an opposite direction weakens it, but the action is rela- 
tively feeble. 

Cause of Electrotonus. — If a certain stretch of a living nerve 

be Iraversed by a constant electrical current, it passes into a con- 

. dition of altered excitability which ia known as electrotonus. This 

B'Condition of altered excitability extends not only over the part 

^ .actually traversed by the current, but it is couimunicated to the 

entire nerve. At the positive pole or anode the excitability is 

diminished; this ia the region of anelectrotonus. At the negative 

pole or cathode the excitability ie increased; this is the region of 

calhelectroionus. The changes of excitability are luoHt marked in 

the regions of the poles themselves. 

Tranimiiiion of Nervous Impulses. — If a motor nerve be stiihu- 
lated at its centra] end (1) a condition of excitation is set up, 
and (2) an iinpulsr. ia transmitted along the nerve to the muscle 
with a certain velocity. The latter depends upon the former and 
represents the function of enndnctivity. According to Helmholtz 
the velocity for a human motor nerve-wave is about 100 feet per 
second. 

In the sensory nerves of man. the velocity of the impulse ia 
probably about the same as in motor nerves. The rates usually 
given are about 150 feet per eeeond. 
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Belay Stations of Motor and Sensory Fibres. — The optic thai- 
ami are the relay stations of the sensory tract. 

The caudate nuclei are the relay stations for the motor tract. 

Chemical and Uechanical Properties of Nerrons Substance.— 
Specific gravity of white substance, 1.040; gray auhstance, 1.050. 
The reaction i& sometimes slightly alkaline and sometimes slightly 
acid. It contains a varying amount of water and solid substances; 
i5 per cent water and 25 per cent solid matter is about the 
average, 

Proleids. — Albumin occurs chiefly in the axis cylinder and in 
the substance of the ganglionic cells. Some of this prnteid sub- 
stance represents characters not unlike those of myosin. Dilute 
solution of common salt extracts a proteid from nerrous matter, 
which is precipitated by the addition of much water and also by 
a concentrated solution of common salt. Potash albumin and a 
globulin-like substance are also present. Nuclein occurs especially 
in the gray matter, while tieuro-heratin, a body containing much 
sulphur and closely related to keratin, occurs in the neuroglia. 

Fats and other allied substances soluble in ether, more espe- 
cially in the white matter : 

a. Cerebrin, free from phosphorus. It is a white powder com- 
posed of spherical soluble granules (in hut alcohol and ether), 
but insoluble in cold water. When boiled for a long time with 
acids, it splits up into a left rotatory body like sugar and another 
unknown product. 

6. Lecithin and its decomposition products — glycero-phoBphorie 
acid and oleo-phosphorie acid. 

c. Protagon, which contains nitrogen and phosphorus, is sira- 
^iUr to cerebrin and lecefhin combined. 

d. Leuciti, iriosite, etc. 

The physical properties of nerve tissue are cohesion and elas- 
f'Kct'ff. 

Fhysiolo^ of the Cerebellum. — Irritation of the cerebellum 
: no contractions or pain, but if it bp deeply injured 
lere will be a tottering of the animal called a cerebellar tottering. 
If the cerebellum is entirely removed the animal will live 
r quite a time, and will soon learn to co-ordinate its movements. 
?he cerebellum is the centre of co-ordination of muscular move- 
It is probable that the co-ordinating fibres go through 
J descending anfero-lateral tract. 
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Irritation of the cerebellum will not only cause a tottering 
walk, but also may cause a tendency to vomit, on account o( the 
irritation of the vomiting centre in the medulla. Injury of the 
middle cerebellar peduncle causes n tendency for the animal to 
go to one side [circus movetnenis). It also brings on internal 
Bquint on the eame side and superior squint on the opposite side. 

Lesions of one hemisphere may not give rise to any symptoms; 
but if the middle lobe is involved, there is ineo-ordination,of move- 
ments, especially a tendency to fall, unsteady gait, and pronounced 
vertigo. Irritative lesions of the middle peduncle cause complete 
gyrating movements of the body around its axis, together with 
rotation of the eyes and head. 

FnnctioBS of the Hedtilla Oblong^tft. — The medulla oblongata, 
which connects the spmal cord with ihe brain, has many points 
of resemblance with the former. Like the cord, it is concerned 
in the cotidvciion of impulses. In it numerous reflex centres are 
present — e. g., for simple reflexes similar to the nerve-centres in 
the spinal cord. There are other centres present which seem to 
dominate or control similar centres placed in the cord — e. g., the 
great vaso-motor centre, pupil-dilating centren, and the centre for 
combining the reflex movements of the body. Some of the centres 
are capable of being excited reflexly. It is also said to contain 
aittomatic cettlres. The normal functions of the centres depend 
upon the exchanges o[ blood and gases effected by the circulation 
of the blood through the medulla. If this gaseous exchange be 
interrupted or interfered with — as asphyxia, sudden antemia, or 
venous congestion — these centres are first excited, and exhibit a 
condition of increased excitability, and at last, if they are over- 
stimulated they are paralyzed. An excessive temperature also acts 
as a stimulus by an action on the polypnteic centre in the tuber 
cinereum which drives the respiration centre into activity. All the 
centres, however, are not active at Ihe same time, and they do not 
all exhibit the same degree of excitability. Normnlly, the respira- 
tory centre and the vaso-motor centre are continually in a state 
of activity. 

The centres found in the medulla have been given under the 
anatomy of same. 

The respiratory centre lies in the medulla behind the super- 
ficial origin of the vagus, on both sides of the posterior aspect 
apex of the calamus acripforiHs. between the nuclei of the 
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vagUB and accessoriue, It consists of two parts, which are in a 
state of activity alternately, an inspiratory and an expiratory, 
each one forming the motor central point for the acts of inspira- 
tion and expiration. Some obsen"ers claim that this is an auto- 
matic centre, for after section of all the sensory nerves which 
can act reflexly upon the centre, it sitill retains its activity. The 
degree of excitahility and the stimulation of the centre depend 
upon the state of the blood, and chiefly upon the amount of 
blood gases. 

The Cardia-inhibilorif Centre. — The fibres of the vagus, when 
moderately stimulated, diminish the action of the heart; when 
strongly stimulated, however, they arrest its action and cause it 
to stand still in diastole; they are supplied to the vagus through 
the spinal accessory nerve, and have their centre in the medulla 
oblongata. Gaskell has shown that stimulation of the vagus not 
only influences the rhythm of the heart's action, but modifSes the 
other functions of the cardiac muscle. Stimulation of the vagus 
influences the automatic rhythm — i. e., the rate at which the heart 
contracts automatically; the force of the contractions, more espe- 
cially the auricles, although in some animals — o. g., the tortoise — 
the ventricles are not affected; the power of conduction — i, e., the 
capacity for conducting the muscular contractions. This centre 
may be excited directly in the medulla, and also reflexly by stimu- 
lating certain efferent nerves. Stimulation of the trunk of the 
vagus from the centre downward, along its whole course, and also 
of certain of its cardiac branches, causes the heart either to beat 
more slowly or arrests its action in diastole. The result depends 
upon the strength of the stimulus employed; feeble stimuli slow 
the action of the heart, while strong stimuli arrest it in diastole. 

Cardiac-Accelerating Centre. — This centre is also located in the 
medulla oblongata, which sends accelerating fibres to the heart. 
Tliey pass from the medulla through the spinal cord, and leave 
the cord through the rami cnmmunicantes of the lower cervical 
and upper six dorsal nerves to pass into the sympathetic system. 
If the vagi of an animal he divided, stimulation of the medulla 
oblongata, of the lower end of the divided cervical spinal cord, 
even of the lower cervical ganglion, or of the upper dorsal gan- 
glion of the sympathetic, causes acceleration of the heart-beats in 
the dog and rabbit without the blood -pressure undergoing any 
change. The inhibitory fibres of the vague lose their excitability 
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more readily than the accelerating fibres, but the vagua fibres are 
more excitable than those of the aceelerane. 

Vaso-motor Centre and Nerves. — The chief dominating centre, 
whith supplies all the non-striped musclea of the arterial system 
with motor nerves, lies in the medulla oblongata at a point which 
contains ganglionic cells. The nerves passing from this centre are 
known as the vaso-motor nerves, there being two kinds of them — 
vaso-conatriclor and vaso-dilalor. The vaso-eon stricter nerves, 
as their name implies, constrict the arteries, or rather reduce their 
mean diameters, thus causing un increase of blood-pressure, result- 
ing in the swelling of veins and the heart. The vaso-dilator nerves, 
as their name implies, cause a dilatation of the arteries and a de- 
crease in blood -pressure. 

Functions of the Font Varolii. — This is seated in front of the 
medulla, and is the centre of convulsiee movemenig. In epi- 
lepsy there is a lesion of the cortex of the brain, and the im- 
pressions are conveyed to the convulsive centre. It is also a path 
for the conduction of sensibility and motion. If there is a lesion 
in the pons, there is a paralysis of the face on one side and of 
the leg and arm of the opposite side. This is due to a lesion helow 
the facial decussation and above the motor decussation of the 
fibres in the pons. The convulsion centre can be excited by ex- 
cess of carbonic acid, lack of oxygen, nniemia, etc. 

Functions of Cerebral Peduncles. — They are about | of an inch 
in length, and contain fibres which connect the brain with the 
structures at its base. In the locvs niger there is located the 
high detrusor centre of the bladder, although the proper detrusor 
centre is located down in the cord. 

Injury to one cerebral peduncle causes, in the first place, violent 
pain and spasm of the opposite side, while the blood-vessels on 
that side contract and the salivary glands secrete. These phenom- 
ena of irritation are followed by paralytic symptoms of the oppo- 
site side — viz., anfestbesia and paresis. In affections of the cerebral 
peduncle in man, we must remember the relation of the oculomo- 
toriuB to it, as the latter is often paralyzed on the same side, while 
the extremities, tongue, and half the face are paralyzed on the 
opposite side from the lesion. 

Functions of the Corpora Qnadrigemina. — Destruction of these 
bodies on one side in mammals causes actual blindness, which 
may be on the same or the opposite side, according to the relation 
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of the fibres crof>sing at the optic chiasm. Total diMtructioD causes 
blindness of both eyes. At the same time, the reflex contraction 
of the pupil, due to the etimulntion of the retina with light, no 
longer takes place where the optic is the afferent and the oculo- 
inotorius the efferent nerve. If the cerebral peduncles are left in 
position and the cerebral hemisphere alone be removed, the pupil 
still contracts to light, as well as after mechanical stimulation of 
the optic nerve. Destruction of the corpora quadrigeniina inter- 
feres with the complete harmony of the motor acts; disturbance 
of wiuilibrium and inco-ordi nation of movements occur. 

In man very little is known regarding the effects of disease 
of the corpora quadrigeniina, interference with the ocular nms- 
eles being the most marked symptom; but Ihe inco-ordination of 
movement which has been observed may be due to pressure upon 
the superior cerebellar peduncle, while it is by no means certain 
that the defects of vision are directly due to lesions of these 
bodies. 

Forced Movements. — It is evident from what has been said 
regarding the importance of the corpora quadrigeniina for the 
harmonious execution of movements, that unilateral injury of such 
parts as arc connected with them by conducting channels must 
give rise to peculiar unilateral disturliaucc of the equilibrium, 
causiug variations from the symmetrical movements of both sides 
of the body. These are called " forced movements." 

Strabismus and Nt/gtagmus. — Among the forced movements 
may be reckoned deviation of the eyeballs, strabismus or squinting, 
and involuntary oscillation of the eyeballs, constituting nt/attigmiis. 
The latter condition occurs after superGciuI lesions of the resti- 
form bodies, as well as of the floor of the fourth ventricle, ' 

Contraction centre of iris is in the anterior corpora quadri- 
gemina. 

Functions of the Corpora Striata. — LenficitJar and Caudate Nu- 
clei. — Electrical stimulation of these nuclei causes general con- 
tractions in the opposite half of the body which are due to simul- 
taneous stimulation of the neighbouring cortico- muscular paths. 
There is no sign of pain. Lesions of fhe lenticular nucleus or of 
the caudate nucleus do not seem to give rise to any permanent 
symptoms, provided the internal capsule is not injured. If the 
corpus striatum is destroj'ed on one side, there is paralwis of the 
opposite side of the body. This body holds the same relation to 
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the motor tract that the uptic thalami bear to the »:uciury tractii ; 
on the other hand, or in other words, the corpora striata are the 
relay stations of the motor tracts. These bodies also contain a 
thermogenic ceniri; and if sec'tioii is made of both the temperature 
wilt rise to 110.5° F. If setiioii be made of the tuber citierevm 
there will be a gi'eut increase of temperature. 

Ftmctions of Optic Thalami.— Ferrier did not observe any 
movement:! on stimulating the optic thalami with electricity. As 
the pulvinar or the posterior extremity of the optic thalamus is in 
part the origin of the optic nerve, and is also connected by fibres 
with the cerebral cortex, it is probably related to the sense of 
eight. Injury to its posterior third in man results in disturbance 
of vision. Ferrier surmises that the sensory fibres pass through 
the optic thalami on their way to the cortex, so that when they 
are destroyed insensibility of the opposite half of the body is 
produced. Thus these bodies are called relay gtations for the 
sensory Iracls. 

The Capaales: Functiona, Eto. — In connection with the func- 
tions of the basal ganglia it is most important to remember their 
relation to the internal capsule. The anterior segment of the 
internal capsule sweeps between the caudate and lenticular nuclei, 
while the posterior segment lies between the optic thalamus and the 
lenticular nucleus. External to the first division of the lenticular 
nucleus is the external capsule, whose function is unknown. Ex- 
ternal to this latter structure is the claustrnm, whose function 
also is unknown. It is evident that haemorrhage into or about the 
basal ganglia is apt to involve the fibres of the internal capsule. 
When the "artery of hiemorrhage" ruptures it may not only 
destroy the lenticular nucleus, but the internal capsule will be 
compressed, and the same is the case with the lenticulo-thatamic 
artery — the external capsule will tend to force the blood inward. 
We know that in the posterior segment of the capsule the voli- 
tional or pyramidal fibres lie in the following order from before 
backward: those for the face (and tongue) in the knee: in the 
anterior third, those for the arm and hand; and in the middle 
third, for the leg, and perhapti behind these those for the trunk: 
BO that a very small lesion in this region will afTect a large num- 
ber of these fibres, converging as they do like the rays of a fan 
from the motor cortical nreas, where the arrangement of these 
centres is a supero-inferior one, to become an antero-posferior one 
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in the knee and posterior limb of the internal L'apsule. The pos- 
lerior third of this limb ie sensory, and is the sensory cross-way. 

Destruction of the internal capsule causes paralysis of motion 
or sensibility, or both, on the opposite side of the body, according 
to the part of it which in injured. 

Fonotions of Cerebral Hemiipherei. — The cortical motor areas 
for the face, arm. and leg are groujjcd around the fissure of Ro- 
lando, including the a««uding frontal, ascending parietal, and 
paracentral lobules. The centre for the face occupies the lowest 
third of the ascending frontal convolution, and reaches also to 
(he lowest filth of the ascending parietJil. The arm centre occu- 
pies the middle third of the ascending frontal and middle three- 
fifths of the ascending parietal conTolutinns, while the leg centres 
lie at the upper end of the sulcus and extends backward into the 
parietal lobule. The leg centre iw continued over on to the para- 
central lobule, uppoeite the upper end of the fissure of Rolando, 
in the marginal convolution on the mesial aspect of the hemi- 
sphere, where the centres for the muscles of the trunk also exist. 
The motor areas are supplied hy branches of the Sylvian artery. 

To locate Ike fissure of llolatido on the craniun), a line is 
drawn from the glabella to the external occipital protuberance. 
Divide the distance into two equal parts, and J an inch behind 
the middle point is the top of the fissnre of Rolando. 

The cortical sensory area.i are distributed very irregularly. 
There must be some connection lietween the surface of the brain 
and the afferent channels through which sensory impulses pass 
inward : and although the channels for these impulses are, perhaps, 
not so well known, it nmst be that sensory impulses for the opposite 
half of the body travel upward through the posterior third of the 
posterior limb of the internal capsule, to radiate in all probability 
into the occipital, temporal, and parietal lobes. Parts of these 
different convolutions are sometinies spoken of as srnsnry cenlrrs. 

Extirpation and stimulation are the methods employed to de- 
termine the different areas on the brain. 

Hemiplegia consists of motor [xiralysis of one-half of the IkhIv, 
although, as a rule, all the muscles are not paralyzed to the same 
extent; in some there may be complete paralysis — i. e., they are 
entirely removed from voluntary control — while in others there 
is merely impaired voluntary control. It may Ite caused hy affec- 
tions of the cortical areas or by lesion of the motor tracts abovi 
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the medulla ; and the paralysis ie always on the side opposite to tiie 
lesion, owing to the decussation of the motor paths in the medulla. 
li the case be a severe one, there is a complete hemiplegia due In 
lesion of the tortieal eentros for iho faue, arnij and leg. While 
the arm and leg are completely jmralyzed, the lower part of the 
face is more alTecteil than the upper half, which is usually not 
affected. Tlie arm recovers more quickly than (he leg. 

Conjugate deciaiion of the eyes, with rotation of the head, 
IB frequently present in the early period of hemiplegia, although 
it usually disap|)ears. When a person turns his head to one side 
there is an associated movement of certain of the ocular muscles 
with those of the neck. The liead and eyes are usually turned to 
the side of lesion; this ih termed conjugate deviation, so that 
the power of voluntarily moving the eyes and head to the para- 
lyzed aide is temporarily lost. The unopposed niusdes rotate the 
head and eyes to the sound side. If a lesion Ire in the posterior 
part of the pons, the deviation is to the paralyzed side. 

Irritation of the Motor Centres. — If the motor centres are irri- 
tated by pathological processes, such as hypertemia, inflammation 
in a syphilitic diathesis, tumours, tubercles, cysts, fragments of 
bone, etc., there arise spasmodic movements in the corresponding 
muscle groups. This condition of a sudden discharge of the gray 
matter resulting in local spasms is called Jaclesonian cerebral 
epilepsg. 

The Centre- of Speech. — The investigations of Broca and others 
have shown that the third left frontal convolution of the cerebrum 
(Broca's area) is of essential importance for speech, while prob- 
ably the island of Reil is also concerned. 

Three activities are required for speech: (1) the iiormal move- 
ment of the vocal apparatus; (2) a knowledge of the signs for 
objects and ideas; (3) the correct union of both. 

Aphaeiti. — Injury of the speech centre causes either a loss or 
more or less considerable disturbance of the power of speech. The 
los6 of the power of speech is called aphasia. Aphasia, as usu- 
ally understood, means the partial or complete loss of the power 
of articulate speech from cerebral causes. A person may compre- 
hend what he sees or hears, yet he is unahle to speak. 

Ataxic Aphasia. — Here there is loss of speech owing to inability 
to execute the various movements of the mouth necessary for speech 
and co-ordinated grimaces. He can utter inarticulate words or 
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Bounds. The muscles ccncerued in articulation are not jMralyned, 
but there is an absence of eo-ordinatioD of these muscles due to dis- 
ease of the corticiil centre. Hence the patient cannot repeat wlmt 
is said to him. Nevertheless, the psychical processes necessary fur 
speech are completely retained, and all words are remenibiTi'd ; and 
hcnc-e these persons can still give expression to their thoughts 
graphically by writing. If, however, tlie finely adjusted movemenis 
necessary for writing are lost, owing to an affection of the centre 
for the hand, then there arises nt the same time the condition of 
agraphia, or inability to executu those movements necessftry for 
writing. Such a person, when he desires to express hia ideas in 
writing, only succeeds in making a few unintelligible scrawls on 
the paper. 

In word blindness, the person cannot name a letter or a word, 
so that he cannot understand eymbolB, such as printed or written 
words, or it may be a familiar object; although he can sec <[uiti' 
well, while he can speak fluently and write correctly. 

Tn word dt-nfitpss. the person hear? other sounds and Is not deaf, 
but he does not hear and understand words, (Sec Aimtasia.) 

An animal or person can live with only one cernhral hcmWphcra 
intact ; but if both are removeil, the animal lies still, remaining 
in one position, and will not move. 

Seals or centres of coiisciousiifss and volUwn (irill) iire lo- 
cated in the cerebral cortex. 

The cerebrum contains the centres of intelligence, There art- 
many ways of measuring the grade of intelligence of a man ; the 
important is the facial angle measurement, explained as follows: 
The facial angle (Camper) is the divergence between a line drawn 
from the inferior anterior nasal ridge of upper jaw to the gla- 
bella, and another drawn from the nasal ridge to the external audi- 
tory meatus. In the Caucasian race it is 80°; in the Mongolian, 
75° : in the Ethiopian, 70°; and in apes, 40°. 

The Visual Centre. — According to Munk, this includes the 
occipital lobes (cunens), while, according to Ferrier, it also in- 
cludes the angular gyrus. In cases of long-standing blindness 
there has been noticed to be a consecutive disappearance of the 
occipital convolutions on both sides of the parieto-occipifal fis- 
sure. Stimulation of the centre gives rise to the phenomena of 
lipht and colour. Injury causes a disturbance of vision, especially 
hemiopia of the same sidcj to be further explained under the eye. 
8* 
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When one centre ie the seat of irritation, there is a photopaia of 
the same halves of both eyes. Stimulation of both centres causes 
the occurrence of the phenomena of light or colour or visual 
hallucinations in the entire field of vision. 

The audilory centres are found in the superior temporal con- 
volutions. When this is completely remoyed, deafness is the re- 
sult, while partial injury cauBoa psyehJcal deafness. It has been 
found that softcniug of the first temporal convolution is the cause 
of these phenomena. 

The centres of iasle and smell are located in the gyrus unci- 
natus. 

The centre of taatile senmbiltty is located in the gyrus fomt- 
catUB, according to some observers; by others, in the motor area. 

Sleep and Waking. — Ta sleep and waking we observe the peri- 
odicity of the active and passive conditions of the brain. During 
sleep there is diminiehud excitability of the whole nervous system, 
which in turn is partly due to fatigue of the afferent nerves, though 
largely due to the condition of the central nervous system. During 
sleep we require to apply strong stimuli to produce reflex acts. 
In the deepest sleep the mental processes seem to be completely 
in abeyance, so that a person asleep might be compared to an ani- 
mal with its cerebral hemispheres removed. Towards the approach 
of the period when a person is about to waken, psychical activity 
may manifest itself in the form of dreams, which differ, however, 
from normal mental proceBses. They consist either of impressions, 
where there is no objective cause, or nf voluntary impulses which 
are not executed, or trains of thought where the reasoning and 
judging powers are disturbed. Often, especially near the time 
of waking, the actual stimuli may so act as to give rise to im- 
pressions which become mixed with the thoughts of a dream. 
The pupils are contracted during sleep in proportion to its depth ; 
80 that in the deepest sleep they do not become contracted on 
the application of light. The pupils dilate when sensory or audi- 
tory stimuli are applied, and the lighter the sleep the more ea.eily 
is it accomplished — they are the widest at the moment of awaking. 

The soundness of sleep may he determined by the intensity of 
the sound required to awaken a person. Rome observers find that 
at first sleep deepens very quickly, then more slowly, and the 
maximum is reached after one hour; il then rapidly lightens, until 
Bevoral hours before waking it is very light. We therefore sleep 
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eoiindeBt the first two hoiirti, and wenkest towards morning. The 
deei>or the sleep the longer it lasts. 

The cause of sleep is the using up of the potential energy, 
especially in the central nervous system, which renders a restitu- 
Uon of energy necessary. Perhaps the accumulation of the decom- 
position products of the nervous activity may also act as a fileep- 
producer. Sleep cannot be kept up for above a certain time, nor 
can it be interrupted voluntarily. Many narcotics rapidly pro- 
duce sleep. Hypnolicf, such as opium, morphine, potassium bro- 
mide, and chloral, are drugs which induce sleep. 

Strengith and Ximinal Intensity of Stimuli. — Homologous stim- 
uli act upon the sensory organs only within certain limits as to 
strength. Very feeble stimuli at first produce no effect. The 
strength of stimulus which is just sufficient to cause the first trace 
of sensation is called by Fechner the "liminal intensity" of the 
sensation. As the strength of the stimulus increases, so also do the 
sensations, but the sensations equally increase when the strength 
of the stimulus increases in relative proportions. Thus, we have 
the same sensation of equal increase of light when, instead of 10 
candles 11, or instead of 100 candles 110 are lighted — the pro- 
portion of increase in both cases is equal to one-tenth. As the 
logarithm of the numbers increases in an equal degree when the 
numbers increase in the same relative proportion, the law may be 
expres-sed thus: "The sensations do not increase with the absolute 
strength of the stimuli, but nearly as the logarithm of the strength 
of the stimulus." This is Fechner's "psycho-physical law," but 
its accuracy has lately been challenged by Hering. It holds good 
only with regard to stimuli of medium strength. If the sjwcific 
stimulus be too intense, it gives rise to peculiar painful sensations . 
— e. g., a feeling of blindness or deafness, as the case may be. 
The sense organs respond to adequate stimuli, hut only with cer- 
tain limits of the stimulus — c. g,, the ear responds only to vibra- 
ting bodies, emitting a certain range of vibrations per second; 
the retina responds only to vibrations of the ether between red 
and violet, but not to the so-called heat vibrations or to the 
chemically active vibrations. It was Weber who worked out the 
relation between the intensity of stimuli and the changes in the 
quantity "f the resulting sensations. He used the method of 
"least observable differences," as applied to sensations of pressure 
and the measurements of lines hy the eye. Hence it is called 
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■ Weber'H law ; but Fechner expancletl it, and asHunied that all just 

■ observable diffprences arc equally great, and bo the law ie some- 

■ times called by his name. Generally Bpcaking, it is called Weber- 
H Fechnpr'a law. 

■ After-Sensations. — The term "after-sensation" is applied to 
H the following phenomenon: viz., that, ae a rule, the sensation lasts 
H longer Ihnn the stimulus producing it; thus there is an after- 
I sensation after pressure is applied to the skin. Subjective sensa- 
I tiona ooour when stimuli due to internal somatic causes excite the 

■ nervous apparatus of the sense organ. The highest degrees of 
\ these, depending mostly upon pathological stimulation of the sen- 
sory cortical centres, are characterized as hallvcinations — e. g., 
when a delirious person imagines he sees figures or hears sounds 
which have no objective reality. In opposition to this condition, 
the term illusion is applied to modifications hy the Bensorium of 
sensations actually caused by external ohjocts — e. g., when the 
rolling of a wagon is mistaken for thunder, etc. In other words, 
an itltision is the misinterpretation of an objective stimulation. 

Ideation is the formation of ideas caused by cerebral activity. 

The Sympathetic Hervoas System: Fnnction, Etc. — It consists 
of a double chain of ganglia on each side of the spinal column and 
visceral plexuses. It is chiefly composed of non-medutlated nerve- 

r fibres. Its chief function is vaso-uiotor. Its ganglia are readily 
paralyzed by nicotine. 




OTHER NON-NERVOUS TISSUES 




Blood-Vessels.— The nei-ves ;ire richly supplied with hlood. 
The peripheral nerves also are supplied from different arterial 
branches, but always from one general source. The artery passes 
to the nerve-sheath obliquely, then divides dichotomously, send- 
ing branches for a long distance up and down the sheath. It 
may pierce the sheath first, however, then divide as above de- 
scribed. The dichotomous branches send off arterioles and capil- 
laries which form plexuses about the nerve fascicles, the so- 
called " interfascicular arcades." This division of the arteries 
subserves the function of preventing large and sudden impact of 
blood into the parenchyma of the nerves. This resembles also 
the brain and cord distribution of the blood. 

The veins subdivide dichotomously like the arteries, and freely 
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anastomose with the vt-ine of the wuscli's, so lliat muscular action 
is in cloee sympathy with nerve function and circulation. Veins 
of superficial nerves thus aJso connect with Ihe deep nerve veins. 

Lymphatic vesseltf and spaces are found in the epineurium and 
perineurium. There are no deinonstralilo lymphatic vessels in the 
fasciculi of nerves, but lymph spaces probably exist. 

Ifenroglia. — In aildition to connective tissue, the central nerv- 
ous system ha^ anntlior substance not found in the peripheral 
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rsteni. It is called the neuroglia and is derived from 

t ^iblast. Its cells are very numerous and are finely ramified 

ther, in the which they support the nervo-cells. They are also 

1 "spider cells" und consist of a large nnclene and proc- 



SKCTio>r rir.— Chemistry 
KoTtn^lia. — One point in the chemistry of the 



lltould preface this section- 



- -iroglia 

the processes of these cells be- 



^^^^f come charged in their chemical and physical characters so that 
they take on different etain from that of the cell body itself 
(Weigert). The scavenger cells of Lewis are the neiirogliar cells 
produced by inflammatory iiTitation whicli carry off irritating 
products; and this must be some fonn of chemical combination as 
yet awaiting the physiological chemist to solve. 

Hervons Tisnie. — According to Krause and Bisehoff, the spe- 
cific gravity of nervous tissue i'S 1.036; that of the brain 1.038, 
of the spinal cord and nerves 1.034. The reaeUon is allcaline 
owing chiefly to the production of lactic acid. 

Water makes up three-fourths of nervous tissue. There is 
more water in the gray than in the white matter, and least water 
in the sympathetic nerves. Inorganic salts are about 5 per cent 
of the total constituents of nerve-tissue. According to Breed, 
phogphorus is the largest single element, and it is combined with 
calcium, magnesium, sodium, potassium, and iron-forming phos- 
phate salts. Chloride of potassium is the most important of the 
other conatituentfl. 

Table of Chemical Constittients of Nerf^om System 

(Bniinistark— quolicd by Hainincrstpin und by Dantt) 




Wl,i..m..«r. 


«™r mBIWT. 


Water in 1,000 pmrls. . . 


fi03.85 
804.85 
25.11 
50.03 
45.13 
2.94 
18.03 


TGO.fl? 
230.03 
10.08 
80,79 
23.81 
1,09 
10,43 
5.63 








Nuclein 






Protagon is a complex substance of .atty matter containing 
nitrogen, united with glycerin-phosphoric acid instead of glyc- 
erin. This protagon is made up of two bodies, csrebrin and leci- 
tkin. the latter of which contains an ammonia compound called 
neurin. Protagon is especially abundant in the white matter. 
^^^ The gray matter contains nuclein, important in cell metabolism. 
^^^ Nuclein (C,„H„N„P,0„ Miescher) consists of nucleic acid, a sub- 
^^^H stance rich in phosphorus and a various amount of albumin. The 
^^^H nerve-cells (gray matter) also contain various amounts of albumi- 
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nous substances. According to Halliburton, nuclein and its con- 
gener nucleo-albumin are designated alhumiiwids. They both con- 
tain albumin and are found chiefly in the nucleus. The albu- 
minous substances are also called proteids and contain little or no 
phosphorus and make up most of the c^ioplasm or cell body. 



CHAPTER II 

GENERAL PATHOLOGY 

The nervous system, composed as it is of nerve-cells and 
fibres forming the neurones, tlie connective tissue, the neuroglia, 
blood-vessels, and lymphatics, must have in its pathology disease 
of one or many of these structures. ^Fost diseases affect th(j 
blood-vessels, connective tissue, or neuroglia primarily, and paren- 
chyma secondarily, although in many affections it still remains 
doubtful which is first diseaj^ed. 

Forms of disease which affect the nervous system are, there- 
fore, as follows: 

1. Functional and nutritive disorders, including those of meta- 
bolic and glandular defects as in exophthalmic goitre, cretinism, 
or mvxocdema and acromegalv. 

2. Malformations, lack of proper development or agenesis; de- 
fective development or dysgenesis. 

3. Ana?mia, haemorrhage, and arterio-venous disease. 

4. Atrophy, degeneration, softening, gliosis, and sclerosis. 

5. Hypera?mia, o?dema, and inflammations. 

6. Tumours, parasites (echinococcus, etc.). 
T. Syphilis, tuberculosis. 

Under nutritive and functional disorders of the nervous system 
come defects in metabolism, as uric-acid diathesis causative of a 
certain numl)er of cases of neurasthenia; also under this comes, 
as just mentioned, other autochthonous poisons such as h'uco- 
maines. Then come the extrinsic poisons, as ptomaines developed 
from intestinal intoxication, etc. 

Sclerosis is a process of connective-tissue proliferation in which 
the normal parenchymatous tissue is supplanted by connective tis- 
sue. This is the result of degeneration (next to be considered). 
Neuroglia overgrowth also usually occurs in sclerosis. 

Degenerations may be divided as follows, into acute and 
chronic; and these again are subdivided into primary and secomlanj 
50 
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and mixed. llndtT primary come the progressive muscular atro- 
phic)! of BpioHl origin, nijelomalaciB and talws dursniip, or any of 
the iiystem diseaa-'s of the cord. Under secondary degenerations, 
we may give a^ examples secondary lateral sclerosis as in that fol- 
lowing upon hemiplegia of cerebral origin or in degeneration 
(diffuse) of the cord following chronic myelitis or syringomyelia. 
Acute degeneration usually brings about a softening or necrosis. 
If repair occurs a cicatrix is formed. 

Primary degenerations are, of course, due to inherent defect 
in nutrition or to some poison (as that of syphilis in the fourth 
stage) acting directly on the fibre or cell. Secondary degenera- 
tion is per contra due to separation of the nerve-fibre or cell from 
its trophic centre, or to cutting otf of its vascular supply, or to 
injury as in pressure neuritis, etc. 

The most usual extrinsic poisons that cause degenerations are 
arsenic, lead, phosphorus, or the poisons of infectious diseases 
as of la grippe. Endarteritis and arteriosclerosis of old age 
also cause degenerations hy obliterating tJie lumen of vessels, 
and thus preventing proper nutrition of the part beyond. There 
is a legion of causes which with all our scientific advancement are 
as yet unknown, but are productive of premature death of the cell. 
Whether certain scleroses are forms of proliferative inflammation 
is as yet also a debated question by pathologists, although the tend- 
ency itJ now to term the so-styled chronic inflammations as really 
degenerative processes, and that, as indicated above, the primary 
trouble is in the parenchyma. 

Gliosis. — Dt'jurine is the leader of the French school who be- 
lieves that some of the chronic degenerative diseases are due to 
proliferation of neuroglia. This overgrowth of neurogliar tissue 
rather than connective tissue is teimed gliosis. 

Inflammations. — Since the pathology of most of the types of 
disease above outlined are given under their respective heads, we 
shall dwell upon the main pathologic changes only in this chapter. 

Inflammiition should be understood as to its nature, as the 
student should also have a clear comprehension of degtneration of 
nerve-tis,*ue. Inflammation has primarily to do with blood-vessels, 
then lymphatics, and finally formation of connective tissue. It is 
l!ie reaction of an organism to an irritant, so that wherever there 
is inflammation there has been irritation. Products of growths of 
micro-organisms, or some irritant the product of tissue change, are 
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usually the immediate causeE of the irritation. But certain chem- 
ical Bubstances, as alcohol, lead, or arsenic, as previously men- 
tioned in this flection, may produce inflammations directly; al- 
though they are more apt to be causative of primary or degener- 
ative (destructive) processes. 

When the irrituiit is removed, inilamitiatioii tends to subside — 
i. e., it is then regressive not a progressive process. 

Inflammations are further divided into — 

1, Productive forms (Delafield). 

3. Exudative foruis— these forms may be simple inflammations, 
without necroBia or with necrosis, purulent or purulent and ne- 
crotic, 

Productive or proliferative inflammation is a process in which 
there ia little congestion and exudation, but new connective tissue 
slowly forms. It is usually chronic. Examples of this form are 
Bvphilitic or tubercular inflammations (producing specific granu- 
lomafa or tubercles). Lead, alcohol, arsenic may also produce this 
form, as may thc'poisons of rheumatism, gout, diabetes, states of 
inanition (pseudo-pahles of rickets, etc.). 

Exudative inflammation ia associated with first a congestion, 
then stasis, exudation of white blood corpuscles (amceboid move- 
ment), diapedesis of the red blood cells, transudation of blood 
serum, the final formation of fibrin ; the complete result being an 
exudate coutaining white blood cells, now called pua cells, and 
fibrin. In some instances there is no destruction of tissue in this 
form of inflammation, and after its subsidence the tissues affected 
return to the normal state. In other cases the nerve tissue is 
partly destroyed. In the punilevt form there is great increase of 
pua cells and but little fibrin. If the tissue is also destroyed it is 
a purultnt and necrotic form of inflammation. In some forma of 
exudative inflammation increase of connective tissue takes place 
from the outset, and this latter continues until the inflammation 
subsides. Most forms of this e.vudative type are acute or subacute. 
Inflammalory a?dema, so called, is of this type of inflammation. 

Nerve-cells proper once destroyed never re-develop. This ia 
not true of nerve-fibros, and while these frequently develop again, 
they but seldom do so within the tracts of the central nervous sys- 
tem. The peripheral nerves when regenerating always grow from 
their trophic centre. Nerve-tissue in braiti, cord, or nerve will not 
reunitCj after section, by direct union. With but very few ercep- 
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tions there is a primary degeneration of the cut ends, which is then 
followed by regeneration, Nervous tissue is further dependent 
upon its blood supply and its trophic connection for its vitality. 
The nerve-cell is absolutely dependent on the blood supply, while 
the neuraxone is dependent upon the trophic influence of its con- 
necting cell, though it can survive for a time the simple exclusion 
of its blood supply. If the neuraxone is injured it affects the cell, 
which can be repaired, however. 

Tumours will be described under the heading of Neoplasms. 



CHAPTER III 
UNNiniAL SYMPTOMS AND METHODS OF EXAMINATION 

NOMENCLATURE IN NERVOUS DISEASES 

Aeurosi^ applies to a functional condition of the nervous sys- 
t(!m, wherein the higher centres (of the mind) are not involved, 
Hucli an in neurasthenia. 

Where the higher faculties of mind are involved the name psy- 
vlioHUi is given, as in hysteria or insanity. 

Stupor is that state of unconsciousness in which the patient 
can be partially or completely aroused ; and in which the reflexes 
are preserved. 

CoTtm is that state of unconsciousness from which the patient 
cannot be aroused and wherein the reflexes are absent. 

Hyperfpsfhesia is a term used to indicate increased sensibility. 

Ilypcpsthesia applies to decrease of sensation. 

Parcrsthesia is a perversion of common sensation, such as ting- 
ling, numbness, or formication, which latter is a sensation as 
though ants were crawling over the body. 

Spasm or convulsion is a symptom in which there is violent 
contraction of the muscles, and may be localized or general. Fre- 
quently spasm is used in the sense of a localized convulsion alone, 
although this is not technically correct, and local spasm is prop- 
erly called " tic," ^ such as " tic '' of the face — a spasm of the 
seventh nerve. Convulsions are further divided into clonic and 
tonic. Tn the former the movements are in rapid succession, and 
in the latter the contraction is maintained for a long period of 
time. Hysterical convulsions are particularly apt to l)e of a tonic 
nature. (See illustration, p. 56.) 

There are certain definite affections of different tracts of the 
central nervous system which are given special prominence in the 



> Tte may also apply to a painful paroxysm in neurological nomenclature; 
but then the prefix painful is used in explanation, or an affix as in '* tic dov/ow 
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QUIDE TO NOTETAKINO 

tHFIBMABV K0« NKSVOUS DlSEAt 

. of Caee. Name of Book. Date. Service of Doctor. 
Name, Residence, Age. Se.t, Itace. 
General Statement to Aid in Clftssifying Case. 
Family History: 

Uereditnry Tendencies — Ileuith of PurontB — Syphilis— Goul — Diabetes, 

Personal History: 

Mnrried or Single — Childten — Helation of Work to PrBsent Trouble — 
lUnesBea — IniurieB — Syphilis — Nervous Diswisei! — Habita — Tsmpcra- 
ment — Life, Active or heclentory — Occuimtioii — Exposuns to Poisons — 
MaUrIa — Lead — Tobacco — Alcohol — Narcotics — Opium, etc — Usual 
Weight— Height. 

Date of Onset of Present Trouble: 

Supposed Cause — Mode of Onset and Oiitlina of Course. 
General Aspect: 

Weight now— Colour— Skin-Hair— Eyes— .Stars on Ocad. etc. 
,te of Organs: 

Present — C-n in paring Past. 

igcstion : 
Tongne — Bowels — A ppet it* — Roel u in — Teeth — Li ver — Spleen -Taste. 

2. Respiration : 

Lungs— Thront — Nobu — Smell. 

3, Circulation: 

Heart— Pulse— Art rrial Tension- HI o..,!— (Edema. 
i. ITro-Genitorv : 



l^^tate 



I 

^BSight: 

^^^K Vision (Type — Fingers- Colours) — Field— Fundus— Ocnlar Mi 
I —Pupils, 

"!. Hearing: 

Deafness — Wn x — Ti tin it us. 
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Catamcnia — I*iicorrh«'a — Displncenients ^ Pliimosis Scars — Sexual 
Functions — Power, etc.. — Urinalysis — Colour- Sp. Gr. — Albumen — 
Bujrar— Uric Acid— sal atos— Urates. 

Tetvous Syetem: 
{a) Motility— Voluntary Movements— Strength— Grasp— C^ -ordination 
— ^poams — Reflex Capacity— KiiCHj- Jerk — Arm -Jerk — .Taw- Jerk — Skin— 
Oremaster, etc. — Muscle-Jerks — Clonus — .Stntion — Sway — Bladder Con- 
trol. 

(i) Sensibility — Subjeetivo Sensations — [lyperiefitbe^ia — Aniesthesia, etc. 
— To contact f^stheBiomeler). to pain, to lemiierature — Intellectual 
Functions — Hallucinations — Delusions— State of Will — Predominant 
Idou — Spooify Insane Acts — Sleep — Vertigo — Tenderness over Nerves — 
Headaches — Electrical Examination — Trophic Alterations — Va»o-mot«r 
Activities. 
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study of diseases of the nervous system, and lead to assist in the 
diagnoBiB through knowing the results of anatomical or physiolog- 
ical pervereiouB in lUcm. In the eenaory tracts we have mani- 
fested pain, dull or shooting in character; parcFsikesia, or numb- 
ness of a part; causalgia, or huruing pain, frequently occurring 
in peripheral neuritis — all due to irritative lesions of these tracts. 
A diminution of the function of the Bensory tracts will produce 
hypssthesia, anteethesia, 
Different distributions of 
anfesthesia are of nerve- 
trvnlc, the circumscribed, 
the segmental or glove-like 
— where the anseathesia ex- 
tends up an entire extrem- 
ity, such as from the finger- 
tips to the elbow, as in 
cases of hysteria. Uemian- 
iFsilirsia is a condition 
where half of the body is in- 
volved — this being of two 
different kinds — organic 
and functional, a point of 
difference heing that func- 
tional or hysterical aufea- 
^^^^^ thesia, bo called, has a dis- 

^^^HB^h . tinct dividing line in the 

^^^^^^■l^hB Ttiedian lino of the body — 
1. M mal ^'h^i'^fls organic hcmiansas- 

II-- B - ■ »»B ihesia will extend slightly 

to the distal crossing of 
nerve-fibres beyond the median line ; or, better, this latter is anses- 
thcBia from the c-entre to the ultimate end of the nerve-twigs. The 
destractive lesion of the spinal cord involving one-half of it will 
produce symptoms of comp]ete hemi anaesthesia and slight motor 
loss below the site of lesion on the opposite side, with complete 
motor loss on the side of lesion. Usually it is only pain 
and temperature sense that are lost, since the lesion is, aa a rule, 
limited. This is called Brown-Sequard paralysis, named for 
him who first described it, and is due to the fact that the sen- 
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Mory fibres upon entering the cord cross to the opposite eide, then 
pass up. 

In poniine lesiotta we may have a hemianEesthesia of eame side 
of the face with motor and sensory palsy on the opposite side of 
the body to the lesion. 

Algesia refers to the pain produced in a part either by external 
or subjective stimulation of sensory nerve-fibres or neurones. 

Muscle sense is that phenomenon by which we distinguish space, 
shape, size; also the location of parts of the body. 

Asteriognosts refers to the inability to appreciate dimensions, 
density, and shapes of objects. 




'CEwmg the oupa C &ud D it in*j be iiacd u »n ettheuometeri 
□I M a briub tot (eiting tuitile seiiaibilit;. 



Temperature sense is the faculty of appreciating temperatures 
of bodiesj such as heat and cold. 

Reflexes are phenomena produced by irritation or by stimu- 
lanfa of some sort either from within or from without. Ordinarily, 
the reflex coiisists of an afferent impulse, which is carried over 
the sensory tract to the nerve-centre in the cord or brain. The 
impulse is then transmitted to the centre, which consists of a 
collection of nerve-cells within the cord or brain; and finally the 
efferent impulse completing the reflex is carried over the motor 
tract or fibres from the nerve-centre, producing motion, secretion, 
and various physiological phenomena of the body, depending upon 
the nature of the refiex action. 

Reflexes are divided into guperfidal and deep and visceral. 
Superficial are those occurring upon the surface of the body, such 
as skin and mucous membranes. We have among them the pupil- 
lary skin reflex, which consists of a dilatation of a pupil, produced 
by the irritation of the slcin of the neck, as in pinching (he same, 
the impulse being carried up by the cervical sensory nerves, and 
down as a motor impulse through the motor sympathetic nerve- 
fibres to the dilator muscles of the pupil. The pectoral reflex con- 
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pista in (i^n traction of the pectoral musclee through the ekin over 
them. Tho ifpigustric refies consists in a contraction in the cpi- 
pa»tric region through the fibres of the recti niuacles. The abdom- 
inal rt'fiex consists of contraction of the abdominal muscles when 
the abdomen is irritateti. The supra-orbital reflex of McCarthy 
consists in eJcviition of the lower lid when the supra-orbital region 
is Rcnilv liijijicd. There iire a number of others not of practical 
inijiortrttir.' 
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^^B|lie cremasteric retlei: consists in retraction of the testicle 
E^TOKD the skin of thigh is irritated. 

,1 The plantar reflex consists of flexion of t!ie toes when sole of 

I the foot is irritated. 

The iiatvinr reflex consists in jerking of hand and closing nf. 

the finger-i upon irritating the skin. 
i Tlie infra-orbital reflex consists of the elevation of the lower 

eyelid when the supra-orbital region is irritated by a blow. 
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.Deep refieres or muscle reflexes are produced by tapping a muscle 
or tendon and causing contraction of the muscle. The knee-jeric 
is proiliiced by tapping the hganientum patella, the leg being I 
loosely pendant at right angles to the thigh, There is exleusion . 
of the leg. 

The li-mlo-Achillfs reflei le produced by tapping the tendo- 
Achilles, when extension of the foot will occur, due to the con- 
traction of ihe gnstrocneniuK group of muscles. 

The caiilrii'latcral or adductor frmoris reflex is one pro- 
duced by tapping the llgamenturo patella on one side, the patient 
sitting on the edge of a chair with both limbs loosely resting on 
the feet. If this reflex is prcscut adduction of the opposite thigh 
will occur. This is an inconstant reflex, and although it cannot 
be said to be pathological in significance, it is much increased iu . 
cases of spastic disease, as a rule, especially when involving the 1 
lateral columns of the cord. 

Atii'le clonus is a deep reflex, always pathological, and 
produced by sudden flexion of the ankle, the physician support- ] 
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iog the ualf with uuf liand and firmlv pressing on the sole or ' 
ball of the foot quickly. If present ihea- will !)e a to-aiid-fro 
clonic involvement of the foot due to contraction of the soleus ' 
and gastro-intestinal muscle. This is called true ankle clonus. 

A iisurdo-ankle clonus is that inconstant clonic contraction of 
the same muscle group, occurring in neurasthenia or hysteria. It 
is also called abortive ankle clonus, since it is soon exhausted. It 
does not signify organic disease of the cord, as the true form 
always doer. 

The clhotr-jerk consists in the extension of the elbow, produced 
by tapping Ihe tendon of the triceps muscle when the arm is held 
pendant over Die table or other object. 



' Weir-Mitchell bellevea it is sntirelf due to action o( the soleus. 



The biceps-jerk consists in flexion of the elbow, when the biceps 
tendon or muscle is suddenly tapped. 

The extensor reflex of the wrist consists of the extension at the 
wrist when the extensor group of muscles nre tapped. 

The wrisi reflex proper consists in flexion when the flexor mus- 
cles are tapped. 




Fie. II^-Sbdwiho Hktbod or Ostaikixs tqb TmcBpa ind Kupinatou Jbkk. 



The jaw-jerk consists in sudden closing of the mouth when 
tapping over the mental process of the interior maxilla. 

Paradoxical contraction consists of ii tonic contraction of the 
anterior tibial muscles, produced by a sudden flexion of the foot 
or the leg. This sudden shortening of the muecleB indicated 
causes the tonic spasm which is always pathological. 

Superficial and deep reflexes are said to be increased when there 
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is a decided increase of the mavement orer the normal; lessened 
vheo there is a lesGcning of the normal amount of movement upon 
its development. Of course reflexes are absent where no response 
occurs. The two extremes of reflex action are spastic where the 
reflexes are greatly increased, and absent when there is no reflex 
at all produced on external stimulation. Several other terms are 
used Ui desfribing reflexes, such as moderately increased and 
greatly increased, and related to the spastic as described. Also 
the other extreme — slightly diminished and greatly diminished, 
exists before abolition of the reflexes occurs. 

Visceral reflexes is the third group, and consists of the ac- 
tion" of the various viscera, etc., induced by irritative phenom- 
ena; aa the peristaltic movements of the stomach, after taking 
of food. 

The Eye. — The light reflex is produced by throwing a bright 
light into the eye, causing contraction of the pupil. Accommoda- 
tion reflex is brought out by causing the subject to look at a near 
object when the pupil also suddenly contracts. When the light 
refles is lost and accommodation is still present the Argyll-Robert- 
son pupil is said to exist. 

Reflexes of the bladder, rectum, and sesual apparatus are also 
important; the two former being under control of the higher 
centres. If the tone of the compressor urethne is intact, the reflex 
being lost, we have incontinence of overflow as a sign. 

Damage to the genital reflex arc causes loss of erection and 
sexual desire. Loss of inhibition may cause priapism. 

TROPHIC. VASO-MOTOR AND SECRETORY 
PHENOMENA 

By trophic dieturbances wo refer to certain conditions, as the 
wasting of muscles, falf* hypertrophy of muscles, bedsores, joint 
disease, trophic changes in same, such as the arthropathies, brittle- 
nesB of the nails, hypertrophy of bone, such as in Paget's disease, 
where the cranial bones are enlarged. 

Vaso-mofor disturbances refer to the conditions dependent 
upon disease of the nervous sratem, as flushing, cedema, nngeio- 
nenrotie tedema, coldness and clamminess of the Gxtremities. 

Secretory phenomena and disturbances thereof, consiata of, 
among others, retention, or too much elimination of certain secre- 
tions; in the former in the case of the thyreoid gland, we have 



(iL'VflojK'il a diwuiM.' lo Ihj studied in another clsapti;r — cretiuisiii 
ami iiijAa'dfiiiH. /Jj-ccw of ihyreoid secretioD probablv ouours in 
tjopllthaliriic goitre. 



EXAMINATION OF THE 
PATIENT 

ExH III ilia tiofl of tlie palient for 
mrvoun disease includes a. study the 
most tborough in general medicine, in 
orilcr to exclude other maladies; and 
Hpecilically, of courec, for the deter- 
mination of the status of the nervous 
system. It will be in keeping with the 
liook to pass by intricate medical meth- 
ods, therefore, insisting upon their im- 
portance, however, and to hasten on to 
the examination of the nervous system 
itself. 

Gait and Station.— S(o don is the 
attitude, the manner of holding the Fia. 
body in the upright posture, the feet app*r»tcb FanCutucitOB- 

, . . , . . , „ BB8V1TIOSS OP SlATlOH. 

being in the position of " atten- 
tion." The station is said to be normal when the patient but 
slightly deviates from the erect posture while standing, the 
sway tending towards no particular direction. The station is 
said to be abnormal when the patient does sway markedly. 
In designating this symp- 
tom, right, left, forward or 
backward are used to indi- 
cate the direction of the 
abnormal deviating move- 
ment. An unsteady sta- 
tion is called Romberg's 
Fio. 10 -Poo* DruuMdMETBB. «.''*'' particularly found in 
talws. 
The sway should also be tested with the eyes open and with the 
s closed, since.it will always be found more perverted when the 
are shut, especially in disieascs where muscular sense is much 
iturbed, as in tabes, referred to above. 
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Oait is the manner ol progression of the individual. It is 
to be noted that there is a difference between the normal gaits of 
the two sexes. The female, due to the breadth of the hips, has a 
more or less waddling progression, whereas the male movement is 
more directly forward in walking. 

Patients should not deviate from the direct line of progression 
in any one direction more than another, although a natural sway 
does occur, uud there are particular family types of normal pro- 



Qrasp is determined by the dynamometer. It is of use to 
compare palsy of the hand and forearm miiacles. 

PATHOLOGIC GAITS 

1. Hemiple^c, or that type in which the individual carries one 
side of the body forward with tlie muscular action of the unaf- 
fected eide, plus gravity. Tlie patient brings the affected leg 
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forward in flail-like fashion, using the opposite foot as a pivot, 
the foe of the affected side dropping to the ground before the 
step is completed, so that a tracing of this gait will present a 
short stride of the affected side, followed by the longer stride of 
the healthy limb. 

2. Spastic is one characterized by the forcing of the toes down- 
ward in flexion during progression. In its incipiency the wearing 
out of the toe of the shoe may be the most prominent sign. Later 
the ball of the foot is " dug " into the floor, the patient stumbling 
over the slightest impediment. The knee-jerk is found to be in- 
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creased, though it roay be difficult to elicit on account oi flexor 
contractions. 

3. Ataxic is one where the patient throws the limb outward, 
forward, and downward, the heel dropping first, and all the move- 
nents being inco-ordinate. This gait is decidedly worse when the 
patient is in the dark or when closing his eyes. The knee-jerk is 
usually abluent. It is increased in ataxic-paraplegiu. 

4. Titnbatioa is characterized by a rather sudden deviation 
to right or left during progression. As a rule, the patient 
"catches" himseLf before more than one or two steps away from 
the normal are made. This gait is rather characteristic of the 
inco-ordi nation produced by cerebellar disease where centres for 
balance lie. 

5. Steppage gait is that in which the patient lifts the toes 
high from the surface, such ag normally is done in ascending 
stairs. The cause for this exaggeration lies in the fact that there 
is palsy of the anterior muscles of the leg. This gait occurs in 
neuritis and the muscular dystrophies. It is almost pathogno- 
monic of these conditions. 

6. Featinating gait (or running gait). Here the patient tends 
to go forward rajiidly, as in paralysis agitans, in which disease 
a sensation of falling forward (propulsion) or backward (retro- 
puision) may also occur. 

PHYSIOGNOMY 

Physiognomy of the patient has much to do with the deter- 
mination of certain features of the nervous malady. Besides the 
final delineations of feature, showing depressive mental states or 
the opposite, a temperament is shown by the examination of the 
facies, of which the following are of some worth in studying the 
case — namely: 

Lymphatic temperament) in which the face, along with other 
structures, presents a pale and waxy sallow aspect, and in which 
the subcutaneous tissues are flabby and the skin is unduly wrinkled. 
Such persons are apt to he large of skeleton, out of proportion to 
the musculature, and their circulation is sluggish. 

Sanguineous temperament is characterized by the face present- 
ing a florid complexion. Prominence and tension of the sub- 
cutaneous tissues, with perhaps excessive development of fat 
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txU», is seen; llie neck usually Jippearing short and the eliest 
broad, out of proportion to Uie general phytiique. It should bo 
slated that this tyjie is prwlinposed lu apoplexy among nervous 
discaiiec. 

Bilious temperament is, tj^pically, found in those with dark 
hair and eomplesion. The salient features are tendency to jaun- 
dice, lo a Tiielancholy physiognomy, the tongue being usually 
eoated and bowels constipated. Such types are likely subjeet to 
nervous depressive diseases, such as hypoehondriasis and melan- 
cholia, or to the neurastheniae dependent upon gastro-intestinal 
auto-intoxication in some measure, 

Nerrons Temperament. — Here the individual expression is one 
of vivacity, eyes are Jilcrt, movements quick; with a musculatiire 
that is not large, but the muscles are distinctly outlined, as in ihe 
thoroughbred, the bellies being prominent. These people are most 
likely to come under the list of nervous patients, because they do 
the world's work. 

Neuro-Bilioua Temperameat. — This is a type we can well des* 
ignatc in Airierioa, since our methods of life conduce to modifica- 
tion of the other temperaments towards the nervous; and since the 
hilioiiB temperament, aa indicated, is not itself an im(K)rtant factor 
in nervous disease, but when added to by the nervous element 
there is reason to make the above designation. This type is the 
most dlfhcult to manage in any case of nervous or mental disease. 



DECUBITUS 

In neurology the position of the patient, as he lies in 
important to note in making an examination. 

In decubitus of meningitis, as u rule, the patient lies snpine. or 
on his side, with retraction of the head and hyperextension of the 
back, plus general raiiseular rigidity. 

In hemiplegia the patient usually Hee upon the back, the one 
side of the body being assisted by the normal extremities. 

In tetanus and hydrophobia the decubitus is not consistent, 
bnt is somewhat like that of meningitis, the patient more frequent- 
ly remaining on the side, however. Tonic and clonic convnlsi 
occur spontaneously or with the slightest reflex excitement. In 
both of these diseases there is frothing at the mouth. 

Deenbitiis of an epileptic attack consists of the patient lying on 




the back usuall}' in the typifal convulsion, with conjugate devia- 
tion of rhe eyee and diluted pupils. Following the attack the 
patient remains iimp, supine. He may, of course, fall upon his 
face in exceptional instanros. 

Decubitus of neuritis is not constant, depending upon the 
degree and extent of nervous inflammation and palsy. The pa- 
tient always tends to protect the extremity or part affected, and 
this will extend to the guarding of the extremity from any injury 
or contact, as of the bed -clothing, when tliere is active neuritis. 




EXAMINATION FOR SENSATION 

This is done by means of the sesthesiio meter, to determine the 
preaenee, absence (anesthesia), or diminution (liypteslhesia), or 
exaggeration (hyperfesthesia) of common sensations. Dyetesthesia 
is an abnormal sensation, such as a feeling of discomfort pro- 
duced by ordinary tactile or painful impres- 
sion. Para^thesia is a subjective sensation, 
such as a feeling of pins and needles prick- 
ing the affected part, and occurs frequently 
in early neuritis, as in pressure palsy. 

Causulgia is a "burning" sensation 
found in some eases of neuritis of chronic 
type, as in erytliromelalgia. 

Formication is the sensation as of anta 
crawling over the surface of the skin; often 
a delusion of mental disease. 

For the finest determination of sense of 
touch, a piece of cotton twirled at the end 
will be found efficacious; or better the nes- 
thesiometer. Tn testing, it should always be 
done gynimotrically. since one person may - 
differ from another, according to the tem- 
Fia. 18.-CARR0LL-S peranient, so that a standard cannot he set 

^STHBBIOMETEH, . ,, , T4. 1 1] V 

for all persons from one ease. It should be 
remembered, too, that special parts of the body are more sensitive 
than others, such as the face and the lips, tongue, and palms of the 
hands and feet. 

To test the thermic genaf. heat and cold are applied through 
water in test-tubes. The absence of thermic sense (thermo-ameB- 




SYMPTOMS AND METHODS OF EXAMINATION 67 



theeia) is to be I'jijK'eled m (.-aa^tt of KjringomypHa, wliero the 
loucli s-'Dne may Ik- rctainetl in the nbaente ot thcrtiiie eensation — 
the BO-called iSisassociatioH of seti»Uion. 

Algesia or pain sense is tested by means of a aliarp instrument, 
as the letithesio meter. This, also, may be ahseot (analgesia) with 
preservation of the other formB of sensation in some casee of hys- 
teria, etc, 

EXAMINATION FOR MOTION 

Tlie nuit'ir jiliLTJonK'na are examini'd for, first, as to palsies. 
These can be tested by means of the hand or foot dynamometer, 
vhich is an instrument by which reeord is made on a dial of 
the amount of force uned to compress the oval spring. In 
testing the strength of the lower extremity, the instrument is 
BUsjiended from the shoulder, and by means of a strap, attached 
also to the dynamometer, the amount of pressure can be regis- 
tered. This should be used bilaterally, since the record is only 
for comparison. The palsy in other parts is noted by the strength 
shown in movement of the part of the muscles, es in effort to 
lift some object, etc. Individual muscle palsi^ are noted by obser- 
vation, the anatomical position of the part involved, and in rela- 
tion to the motor nerve supply, thus giving way to opposing 
normal muscles. 

The opposite of paralyses, convulsions, are determined by 
means of the sense of sight. 

A conlraction is a shortening of the muscle of a part, which 
cannot be forcibly extended even under etherization of the patient. 

A contractvre is the shortening of a muscle, which can be re- 
lieved by firm ejttension, the muscle therefore not being actually 
organically diseased. It may be necessary to etherize the patient 
to accurately test this. 

Paralysis may be jxtrlial or complete, the former scientifically 
being designated pnre.tis. 

The forms of paralysis are: 

Hemiplegia, involving one-half of the body. 

Monoplegia, where the palsy is confined to one limb of flic 
body. 

Paraplegia. «here both the lower extremities are affected. 

Siaplegria. where the palsy involves corresponding extremities, 
as the two legs, two arms, or all four limbs. 
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Loe£ of ttie spet'ittl soQKlbilll^ of tlio inutR'los, articular bUr- 
faut'K, ami tendons produces iitaxic iiioveiut'iits. 

Ataxic movpinentg are incn-nrdinate movenicDts, as in loco- 
motor ataxia; or in rorebellar disease or in neuritis. Apprecia- 
tion of weight and position of Hmbg are lost in ataxia. 

Static ataxia consists in loss of equilibrium when thf patient 
or part is at rest. 

Cerebellar ataxia is produced by cerebellar disease. 

Motion of an unparalyzcd limb or a limb that is partially 
paralyzed will occasionally produce movements in the correspond- 
ing paralyzed extremity. This is de.signated as associated move- 
ment. A forced movement is one produced in spite of the patient's 
will, as when the patient is suddenly whirled about in various 
directions. 

Some other abnormal movements arc tremors, spasms, and 
choreiform convulsions. 

Tremors are fine, coarse, intentional, and continual. 

The following table gives the various causes of tremor and 
their character: 



Tjpe of treim 



Ra|il<1«; 



Tosic. . 



Neuroses 



Uad. "' 
Alcohol. 
Toliai^co. 
Tea. 



■ HjHteria. 
Neurasthenia. 
Esophthalmic 
Oi>Slte. 

Senilitr 

Heredity 

Any diseMe of brain. 
spinal cord, or peripho- 
iml nerres, except ine 
multiple sclerosis and 
parftlfBis i^ititns, 
Par&lysia ngilatis 



ntention in early sta^:< 
later may hoeiime eon 
slant; may then twin 
creased by exerticni. 



Ibid. 

Ibid. 
Ibid. 



Rapid. 

May be slow or rapid, oi 
lioth combined, 



1 upases for a fpvf 



Multiple selerosiH Intention only. 



Spasms may be iotitc or clanir, the latter consisting in rapid 
movements; but when the contraction persists it is designated 
tonic; when permanently persisting, it produces what is called 
muscular nyiditi/, as in the extremities, neck, or trunk. 
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Ckoreic niovemtmls art- sudden, or jerking, irregular inco-ordi- 
nate mo vein en te. 

i'onvtihivf tic h a form of choreic movemeut confined to cer- 
tain groups of muscles and limited to muscles physiologically 
grouped for certaiH functions, as the respiration, or expression, or 
locomotor. 

Athetosis is tli« vermicular movement described first by Ham- 
mond, observed in cerebral disease, as in jiorfncephflly. 

Conjugate deviation is a phenomenon tliat is frequently pres- 
. ent in diseases of one side of the brain. In this the eyes are 
directed towards one side (of lesion), with or without the corre- 
sponding rotation of the head. 

If tho lesion is a simple irritative one the deviation is away 
from the side of the lesion. The first is paralytic, the latter spas- 
modic. 

PRESSURE SENSE 

Pressure sense is dclcnnincd by means of weights, alternating 
one with the other, until the power of discrimination is nicely met 
with the least amount of weight. Differences of temperature 
should be excluded, also the prevention of the displacement of 
the weights in this test, and the area or part tested should be held 
in relaxed position. For making the 6ner test* bits of cork are 
used. 

MUSCULAR SENSIBILITY 

Tins test depends soniewhiit upon idiosyncrasy of the individ- 
ual. To exclude surface differences in testing by balancing 
weights, they can be suspended in a towel or by cords. By re- 
peated experimenta, it is thus possible to determine as between 
the cutaneous sensibility (which will interfere with the test to the 
extent of two or three ounces pressure) and the muscular sense. 

The pressure sense is a composite physiological phenomenon, 
consieting of the sense of coarse movements of the Hnih, the pos- 
ture sense and the pressure sense. 

SENSE OF THE APPLICATION OF WEIGHT 

This is determined by tho piesmelor of Beard and Rockwell, 

which instrument is made up nf a cylinder, 5 of an inch in diam- 

, eter and 3 inches long, in which is a piston kept pressed back to 
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its fullest extent by a epring. At the end of the piston rod is a 
fiat disk which in pregst'd agaiost the skio. The pliysician then 
presses against the viid of the cylinder, forcing thf piston into the 
barrel, and the amount of pressure niade before it is recognised 
by the patient is indicated by a scale on the instrument. In thia 
connection it should be stated that there is a similar instrument, 
which is called the algometcr, devised by Dr. Arthur ^facDonald, 
by which pain is teBtud in a similar manner to that of the above 
instrument. Instead of the plain disk, however, a sharpened point 
is forced upon the part to be tested. 

SENSATIONS OF MOTION 

It may be necessary to diagnosticate discBNcs of the semi- 
eirculnr canals, the vestibular nerve and its terminations, from 
affections of the cochlear nerve, which latter is the true nerve 
of hearing. Since the two nerves are so closely approximated in 
most deaf persons, it will be found that sensations of motion are 
also affected in Ibem. So that it is chiefly where the periphery of 
the vestibular nerve is affected, the patient not being deaf, there- 
fore, that abnormal sensation of motion arc produced in hearing 
individuals. In this test, deafness or n<it should, of course, be first 
determined. Then rapidly rotate the table upon which the patient 
stands, the top of which is placed upon a pivot, as suggested by 
Sanford, In health the direction of rotation can lie recognised 
when the rate is ns low as two degrees per second, or even lower. 
In some deaf-mutes the sense of motion is entirely absent. This 
latter is probably a reason why deaf people seldom get seasick, 

OCULAR DISTURBANCES 

In this we examine for changes in the optic nerve, such as 
neuritis, atrophy, occurring in brain tumour, meningitis, etc. : also 
for changes in the retina, especially concerned in specific disease 
of the nervous system. Refractive errors are not a part of neuro- 
logical examination. Nystagmus or involuntary oscillation of the 
eyes, usually bilateral and horiKontul. is present in affections of the 
cerebellum and in disseminated scleroses. It is irregular or rotary 
in type in blind persons. Nystagmus may also be congenital. 

ITemtannpsia is loss of one side of the visual field, whereas 
hemiopui refers to loss of visual power in onc-balf of the retina. 
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The latter U'rm is gvnerally uimxI in iliswritiiiig ]H,'ri|>tK'riiI dis- 
lurbaDcee, whereas beuiianoptiia is used in tJie Ktiitly of brain dis- 
eases. The l^ioii cnuiiing hcminnopsin is situatnl anywhere from 
the cortical centres of vision in the ocdintal lobe to the optic 
chiasm. In rare cases it may be necessary to study areas of ob- 
scuration of Tision, as quadrants or irregular areas. IIeniiiiniiji!*ia 
may be vertical, horizontal, bilateral, binocular, or lateral ho- 
monymous. 

Homonijmom heniianopsia indicates blindness of llic inner half 
of one field and the outer half of the other field of vision. 

Ambl'jopin indicates dimness of vision. 

Aniuurosis indicates total blindneBs. 

Hemianopsia can be roughly determined by having the patient 
look at a fixed point, then by moving an object from without in, 
in all portions of the visual field, when, if it is not present, the 
moving object will be perceived at the proper limit. The perim- 
eter of Emerson is also used by the ophthalmologist to make these 
tests. 

Errors of refraction and exophthalmos should also be noted. 

Wemicke^s kemiopic pupillary inaction consista in W'k of con- 
traction of the iris when a ray of light ia thrown on the blinded 
Bide of the retina. Since the reflex centre of this arc is located 
in the primary optic centres in the pregeniinum and prugenic- 
nlum, if the lesion is behind these centres, the reaction does not 
occur. If the lesion is in front of the primary centres, tlie inac- 
tion occurs. 

Coloar Chanel. — Occasionally subnormal colour perception 
exists with licniianopsia or with sector defects of the eye. Con- 
centric restriction in the field of vision and reversal of the order 
of colour field may be present and may be tested for with colour 
disks in the slide of the perimeter. Abnormalities of the visual 
fields may occur in functional disease ; thus, in hysteria we may 
have complete reversal of the colour field with a constriction of the 
field of vision. The condition is likely due to defect of perception 
in this disease, as descrilied by De Schweinitz and J. K. Mitchell. 
The test for colour is made by means of coloured yarns. 

Pupillary Symptoms. — We note under this if the pupils are 
dilated, contracted, or irregular ; also seek for abrupt and frcsjuent 
cbsngcB in the pupil and also for spasms or paralysis of accom- 
modation, etc. 
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ArgyU-RobtrtMon pupil i> on*; in wbi<h lln-r.- [g wanting re- 
•poiuc to light, the {Hiver uf accommodation remaimn^. 

A phenomenon called htppua \t- prodaeed when the liand cov- 
ering the «ye, directed towards the light, k removed, the pupil at 
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fint coBtzKU, aad then ^li^llr dibtee, mid th«« o«ctUKt« until it 
■rtties to tfac otiguUi »c 

Dtuii^ tbe leatne Far notMlitT of lit« uis the ere tnuft he 
filed Bpon a distast point, if not, tbe inSaeDce of tccommodatioD 
md eoDTVTfmice vill prerent ■enusCT. 

Hckiiac. — This is letted br mfwis of a w«ich bnnsht towkids 
the esT, tbe point at vhicb it is first hcud to tkk being ix-conled. 
The ere sboald he eloeed when Ihi^ is bt^ng done. This t(«l shows 
Ihe extent of air coDduction. Bone condacfion b lestnl hr asiag 
vatch or nming-fork. The patient beini; deaf, a tuiiiiij;-fork 
ftnifi, then placed over the nia^oid process is heanl hotter than by 
aerial conduction in an ear that is diseased in the middle portion. 
Diseftce of the labTrintb or nerve will, of course, dtsstroy bone con- 
duction as Tell as aerial. 

Ualton's whii^tle is a piece of bras* tubing, vrith an internul 
diameter of less than ^ of an inch, into irliicli n phig ran bi' flited 
i drawn in or oot at will. This is used in determining pitch. 
Deafness is of different degrees. We s|ic«k of this as n person 
ing lolaily deaf, partially deaf, or having imfiairrd hcuriHy. 
B tbree terms indicate the degree of defect iu the order nioii- 
med. 

—In testing Ihe efficacy of the olfactory nerve. aiiJ in 
atinguishing acnteness, we should avoid, first, the use of any 
substance, and. secondly, select {ilcasant odoun>: thus, 
i odour of violets, musk, camphor, oil of clovee, etc., sliniilij 
} place<l upon cotton and applied to one nostril while the other 
B is held closed nt tlie lime. Tlie loss of the sense of smell mny 
e either to a functional or an organic diaenst'. Of the former. 
fBteria is an example. Anosmia is tht' name given to that eondi- 
1 where there is loss of the sense of smell. Fracture through 
e ethmoid may cause organic anosmia. Ili/pfromnUi i« increnw>rl 
ruity of the sense of smell. Parosmia is the perversion of the 
mse of smell. 
Taite. — This is tested for by monns of n sweet sohition, or of 
lething sour or bitter. Tn making the test the patient should 
) to protrude the fonpiF. the solution lieing drnpjH'd upon 
side of the tonijuf, nnd Hie patient again ivkcd In rei-ord tlie 
■nsation Ijeforc retracting llii' Itmgiii: inio the nioulh, ottH'i'wiKc 
e sensation will he perverted by impingenipnt of the lent »oliitiim 
1 adjacent parts of the mouth. .\ tc*l A\<n\\t\ lie applii-d to tho 
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wides, back, lip, and roidtlle of the tongue, according to tbe part 
desired to lie tested, and te indicated npon each half separately. 

The sense of taste can \k tested electrically by an instrument 
invented by Newman consieting of a long stem carrying two wires 
isolated from each other, at the ends of which are two little balls, 
forming the poles. The current being applied, the sense of taste, if 
present, is readily perceived in a sapid and metallic sense of taste. 
In order to prevent confusion, smell, touch, or taste, the eyes 
should be shut and the nostrils held in difficult cases. Ageusia i» 
absence of taste. Ilypergeusia is increased sensibility of taste. 
Paragpusia is perversion of the sense of taste. 

Beflexei. — Since these are most important they will be gone 
over again from a different viewpoint. The reflexes are divided 
into cutaneous, deep, and visc-eral, as noted in a previous section. 

Exaggerated responses of skin reflexes will he produced if the 
special sense organ is in an irritated or inflamed condition, or if 
tiey are cut off from central control, or if cerebral sensory areas 
are diseased. The lack of response would indicate that the nerve- 
tracts in the periphery or in the cord are injured, or that the 
special sense organs are destroyed or impaired. The skin reflexes 
have lieen divided in accordance with the areas most conveniently 
testedias the svpmoriilal, the epiganlni; over the epigastric re- 
gion; rremasieric, brought out by irritation over the inner part 
of the thigh; the ahdominal, over the sides of the aMomen ; tJie 
plantar, obtained hy irritating the sole of the foot. In the trunk 
and upper extrpmities we have the intercogtal, the interscapular, 
the jwimnr, the hiripilnJ. and in the head the conjunctival and 
plinryngml. The skin reflexes are very easily e.\hau8te<l even in 
very sensitive individuals. Therefore, (he test should be made 
quickly and recorded nl nnce before the loss occurs. 

Deep Beflezes. — These deep reflexes are muscle or tendon re- 
flexes. The knee-jerk or patellar reflex is that produced by tap- 
ping the liganicntum palella, which by stimulating contraction of 
the erector femori group of muscles, produce extension of the leg. 
The jerk is due, first, to the direct stimulation of the muscles, 
and, secondly, to reflex influences. The elbow-Jerk is produced 
by tapping the triceps tendon, the arm being pendant over some 
object, as the back of a chair. Extension of the forearm occurs. 
The biceps-jerk is produced upon striking the biceps tendon of 
4he arm, the member being held in serai-flexion. This produces 
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the tendons. The reflexes may be exaggerated, depressed, or abol- 
ithed in nervoue diBeases. In making a test the part should be 
well supported and voluntary effort on part of the patient avoided. 
The chin or jaw-jt-rk is that produL^ed by tapping llie mental proc- 
ess of the inferior maxillary bone, the mouth being held loosely 
open, when contraetion of the temporal nmscles oeeura to the 
closure of the moutli. It is diminished in neurasthenia. Muscle- 
jerks are the same as deep reflexes and are also obtained by striking 
the musc-k', when shortening occurs. If disease or an injury severe 
the nerve supplying the muscle, the tendon reflex is absent, but 
" humping " from a direct blow over the belly of the muscle may 
remain for a time. 

Ankle clonus is produced by sudden flexion of the ankle, when a 
rapid clonic movement will follow if the phenomenon be present. 
Paradoxical contraction is the sudden contraction as of the ante- 
rior tibial muscles, when the said muscles arc suddenly shortened 
by movement of the extremity. These two reflexes are always 
abnormal, and indicate excess of irritability of an organic nature. 

Bulbo-cavernoiig reflex consists in sudden contraction of the 
ischial and bulbo- cavernous muscles caused by mechanical excita- 
. tion of the glans penis. It is produced by placing the left index 
finger on the bulbous portion of the penis, and with the right 
hand striking, with a piece of paper, the dorsal surface of the glans. 
Onanoff believes that its abneni^e is the sign of an organic lesion. 
If the sexual function is impaired and the reflex is present, the 
disease is probably of dynamic origin, and favourable prognosis 
can be given. This reflex is also styled virile reflex by Hughes 
of St. Louis. 

The aitnl reflex has its centre in the third sacral segment. 
It is fonnd increased in neurasthenia and in myelitis high up, 
but is diminished in sacral neuritis and posterior scleroses. 

Visceral Keflezei. — Et/c. — The light re/lex is produced by 
throwing a ray of light into the eye, when the pupil contracts, 
to dilate again when the light is removed. The accommodation 
reflex is brought about by causing the patient to look at a near 
and a far object. In the former case the pupil contracts; in the 
latter it dilates. One eye should be covered m examining for the 
reflex of the pupil. Wien the light reflex h lost and accommo- 
dation remains, we have what is known as the Argj" Robertson 
|rapil. 
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Befiexea of the Bladder, Bectom, and Sexual Apparatus.^ 
Urination and defecation are refltix acts uikIlt control of higher 
centres. If the inhibitory influence is removed and voluntary 
control over the sphincters is lost, urine and fieces arc espelled 
as soon as bladder and rectum are full. Disturbance of function 
of the pyramidal tracts will bring about this condition. The 
bladder walla may become weak, and if the compressor urethra 
remains intact the bladder becomes distended, and we have in- 
continence of overflow. If any of the components of the reflex 
are involved, incontinence will occur. If the motor part is dis- 
eased, the Bphincters are relaxed. In case of the rectum, if the 
rectal sphincter is relaxed it is due to (as can be shown by digital 
examination here) disease of the motor part of the arc. If the 
sensory part of the arc is diseased, the patient is unaware that the 
bladder or rectum is full. Damage to arc of genital functions may 
bring about loss of sexual power and desire. 

The Surface Temperature. — It is desirable to note the local 
temperaliirc in many diseases, in some of which this symptom is 
of special value, as in cerebral hffimorrhage, infantile palsy, and 
in the various vaso-motor and trophic disturbances. In cerebral 
diseases we may find an increase or a diminution over some por- 
tion of the -scalp. 

In erythromelalgia the surface temperature is increased, espe- 
cially when the affected limb is pendant. This can be detected 
by a thermometer, which was first invented and constructed by 
Seguin. 

The Mattson's surface thermometer is an instrument consisting 
of a coil containing the mercury and extending up a tube at right 
i,ingles to the coil. It is the best instrument that we have used. 



CHAPTER IV 

QBNERAr. TEBBAPEVTICS AXD PREVENTION OF NERV- 
OUS DISEASE AND THE AC<iVIREMENT OF NERVOUS 
HEALTH — HYDROTHERAPEVTICS — MASSAGE — ELEC- 
TRICITY — HYPNOTISM — CARE AND TREATMENT IN 
CONVALESCENCE FROM FUNCTIONAL NERVOUS DIS- 
EASE— CLIMATOLOGY OF NERVOUS DISEASE 

TREATMENT AND PREVENTION OF NERVOUS DIS- 
EASE AND THE ACQUIREMENT OF NERVOUS 
HEALTH 

In tlio troatTiicnt of ncrvoxis disease the pliyifieian should at- 
tempt to relieve distressing Byiuptome, or better, to secure an ont- 
and-out cure, or to prevent return — prophylaxis being always the 
ideal, but which it is difficult to inculcate into the minds of or 
enforce upon people who have not once gone through suffering. 

General measures to be instituted in the care of nervous dis- 
ease are, first hygiene, then exercise, rest, diet, climate, hydro- 
therapy, massage, electricity, external and internal applications 
and measures, surgical procedures, and finally, the jndieious use of 
drugs and of other remedial measures. 

Hygiene.^To maintain normal nervous syBtcms in the present 
social life led by Americana would require extreme alterations in 
method of living of the majority, though gradually the cultured 
efiucated classes are beginning to appreciate this, and are adopt- 
ing more common-sense methods of living, which wise scientific 
doctors have been advising for «o long. Methoiis here detailed 
are particularly applicable to the neuropathic individual, but it 
must be remembered that the nervous predisposition does not start 
de novo, and hence the suggestions to be here made can apply in 
proper measure to all active jicnple. 

Thus, persons of neuropathic stoek should not intermarry. 
Consanguinity should be avoided ; nor should intermarriage take 
place lietweeen families of highly nervous temperaments. Chil- 
dren should live much in the open air to develop themselves by 
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natiiml methodw of physical exercise, such as walkiiif^, boatinji, 
ho nwlMick- riding. TIip overdoing of uiuny so-callod niedichil gym- 
nastic exercises should be prevented. People should be taught lo 
eat slowly, masticate and inealivate thoroughly, and to live on a 
wholesome mixed diet of fats, carbohydrates, and proteids. Self- 
control and obedience should be inculcated into children from an 
early age. This particularly prevents the development of hysteria, 
that disorder of the emotions. Systematic study and work is essen- 
tial ; never overwork in growing youtb. All reflex causes, such as 
by eye-strain, through poor light, or errors in refraction, should 
be looked to. Ventilation, if poor, will have a baneful influence 
tJirough preventing proper oxidation and growth and nutrition of 
nerve and other tissues in the economy. The occupation should 
. be carefully seloctetl for the young; ot'tfreducation is to be avoided, 
since it brings about stress upon the growintr brain and its highest 
function, the mind. Weak children should indeed be especially 
educated in accordance with their physical development and nerv- 
ous capacity. Precocious children are only more apt tn develop 
breakdowns because they do overwork. The queer or eccentric 
child is the one. however, that must be well guarded if a nervous 
wreck is not to develop at adolescence. Mental overwork in them 
should largely be substituted by physical exercise. Even this can 
easily be overdone. Many people of this stamp would make 
excellent artisans or mechanics, or even labourers, and enhance 
the value of the race by such manual labour rather than by being 
advised or set to do the work of the mind such as is compassed 
in the professions. " Moderation in all things " is an old adage 
that amply applies to prophjlaxis of nervous disease. This applies 
to Bcxnal indnlgonee in adults in particular. Exercise is a very 
valuable proph3'lactic measure for them. Luetic infection is the 
e prominent single misfortune that can happen to an individual ; 
for even if treated to the full, there still lurks remote toxines 
within the blood which at the degenerative period of life cause 
neurasthenia, hysteria, or grave organic or suborganic disease, 
which seldom can be entirely relieved. The overuse of tea, coffee, 
condiments, tobacco, or alcohol_ must be remembered as causes of 
various functional and organic diseases, such as optic atrophy or 
chronic neuritis. Mental and physical trauma; poisons, as lead 
or mercnry; or the infective fevers, are all causes of various 
nervous disorders. AlcoTiolic abuse, it should be repeated, stands 
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next to Byphilia as a cause of a legion of diseusfa of the nrrvous 
syBtcoi. At least eight hours of steep should W hml in Iwonly- 
four hours by every healthy man. 

Diet. — As indicated above, nitrogenous food eliould be giveu 
in abundance to tho nervous, since there is waste in them of nu- 
clein and other proteid substances from the nerve-cells. Fats 
are next in importance; carbohydrates least, and they also fre- 
quently interfere with digestion, since it requires more caloric, and 
tlicrefore nervous energy to oxidize this class of foiidstuffs. 
Water should \k drunk freely between meals, and even a glass of 
water at the meal is a desideratum, since certain salts of food need 
the chemical action of water to convert them into soluble chem- 
ical substances. The obese shonld not eat or drink as freely as a 
spare person. If muscular exercise is indulged, then the total 
amount of food should be increased. If the patient is consti- 
pated, green vegetables, farinaceous foods, or an orange before 
breakfast are valuable remedial measures in dietary. The best 
foods are meats — beefsteak and fowl; also eggs, fish, milk, but- 
termilk, and cocoa; stale bread, to which can be added plenty of 
butter. Metal workers should have plain drinks and alkaline 
waters. It must be remembered that adults cannot take so copi- 
ously of milk as children. The use of alcohol is baneful for the 
nervous body. Some claim it may increase capacity for work, but 
I am perfectly sure this is not the ease. In disease with tempera- 
ture it is, of course, of value. 

" Generally nervous " still applies to a class of irritable persons 
annoyed by trifles, yet not truly neurasthenic nor hysterical. In 
all three of the latter states, however, the patients can and should 
take large quantities of proteid food, to which should be added 
the heat-giving foodstuff fats as much as can be easily digested, 
since these patients always complain of being cold or chilly at the 
slightest exposure. Some nervous persons cannot take sweets with- 
out producing headache, rheumatic pains, or disorders of digestion, 
due to the fermentation produced and acid condition of the blood 
(uricacidtemia) following. In such people the diet should ex- 
clude carbohydrates and include meats, fish, oils, as cod-liver or 
olive; also cream, milk, oysters, and even pork. Spinach is an 
excellent food for the neurotic, since it is laxative and contains 
a goodly proportion of iron. The white of an egg added to beef- 
tea, to which can be placed in addition aome form of peptonoids, 
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is vtTV nutritions. BesideH tlie stale bread iiiflic-iitLi], in wliirli (er- 
ueujation in complete and llic indiviilual eleiiieHts Ix'tler dis- 
persed, the nervims person t-nn use the Biwciid forms of breads in 
which the starch has largely heen removed. These give the gastric 
content a release from o¥erta.\ation in digestion of the carbo- 
hydrates. Praeti tally, however^ the patient cannot take these 
breads for any length of time, since they are unpalatable. 

If a riffid diet is desirable make it as follows: Milk, oystera, 
butter, eggs, raw or soft, cocop, graham or gluten bread, beef, 
fowl, mutton, lamb, or fish. Among vegetables spinach, lettuce, 
string-beans, Brussels sprouts, or stewed fruits are the best. The 
neurotic person, from the subjective craving of nature (boulimia), 
ia liable to eat too much, Hence this should be guarded against, 
since overloading the stomach in them may cause gastrectasia, 
an added mechanical cause for indigestion. Tea, coffee, and alco- 
kol are haneful in effect upon the frankly nervous person. Over- 
use of the alkaline mineral waters should be avoided, since disturb- 
ance of the normal acid secretion of the stomach will be brought 
about and add to distress, Three to four pints of jilain water 
should be drunk per diem. Dryness of or desiccated nervous 
systems cause instability of function. 

Exercise. — The value of exercise, if taken out of doors, as in 

rowing or horBcback-riding, where the mind cannot run in special 

grooves, is a certain preventive of nervousness beyond calculation. 

The exorcise should not be violent in brain-workers — i. e., they 

■ should not go into severe athletic training. 'Even the majority of 

t^uth or of adults cannot do well both physical training and men- 

1 tal work of the highest sort. Nervous persons need exercise asso- 

(tnated with interest to the mind; hence the individuality of the 

[-pleasure of one person as compared to another must be borne in 

ftuiod, and not too strict rules laid down by the physician. Gym- 

aetic exercises indoors, as a rule, do little good from the fact 

[ the monotony of the procedure entailed. The mind must be 

Jfroperly exhilarated with it all. Walking is a valimlile form of 

, since it is moderate, and movements of the arms bring 

> play the muscles of the chest. Horseback-riding is the very 

t exercise the nervous patient can take, since it carries the pa- 

Ptient out into the fresh air, expands the chest, gives free use of the 

[•rniB, and does not require the extremes of exertion as with other 

L forms of exercise. Then the spinal cord is not drawn upon so 
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' heavily in expanding the little reserve of nervoue energy liie neu- 
rotii- holds claim tii na dues walking, bicycling, golfing, nnd the 
like. ExerdKC should be cut down much after the degenerative 
period of age has set iu (i.e., after forty) if a person wishes to 
livL' a long life. 

HYDROTHERAPEUTICS IN NERVOUS DISEASES 

This important adjunct to neurological care of the many eaaea 
coming under our observation le important for the physician and 
nufiH.' to know well. The proper external use of water aids much . 
the general treatment of nervous disease. The effect of water be- 
sides the hygienic place, and often the favourable mental influence 
upon tlie patient, as in cases where neurasthenic and hypochondri- 
acal phobias exist, is mainly due to reflex action upon the nervous 
system. The " reflex " arcs so patent in the symptomatology of 
organic diseases of the central and peripheral nervous systems we 
are apt to let pass by when we are caring for the so-called func- 
tional diseases; whereas in them can be found the refles guide-posts 
to the treatment of the case that may bo cured. In organic dis- 
ease, it must be re-enforced, we have the grosser expressions of 
what scientific clinical medicine behooves us to search for in the 
very incipiency. And it is here in place to say that the scientific 
physician will ever be the leader in progress, albeit medicine, for 
the very reason that we deal with life, can never be a true science. 
Much of the treatment at Carlsbad is scientific ; a great deal of the 
good results are from the engendered mental buoyancy which we 
must recognise. With these well-balanced therapeutic ideas kept 
perfectly clear in mind, the physician of largest attainments will 
use bathing freely more and more conscientiously until he learns 
the true value of the bath in its physical effects on the body, sick 
or well. 

Turkish Bathing. — The origin of Turkish bathing, so peculiar- 
ly associated with the religious rites of the oriental people, is quite 
as much in nubibus as is the origin of language. The effects of 
dry heat arc finally to stimulate hyperemia of the surface of the 
body, to cause hypercalnria and hypcrhydrosie. As the heart is 
stimulated by increase of temperature, that organ must be very 
competent before a patient is relegated to this initiative step of 
the Turkish bath. Indeed the heart should be toned up by digi- 
talin, strychnine, or strophanthns when there is the suspicion of 
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fariliac weiikiu'Wi. A [nilk-nl. with [jrnmmiui-il viilvukr ilijscase 
ulimilil lie [irohibili'il rrtnii Turkii^li Imlliiuft. I'ltsoup suffer- 
ing from obesity or interstitial nephritis maj' be greatly alleviated 
of distrcBsiiig subjective phenomena of vertigo, headaitbo, and de- 
pression bv judicious use of Turkish l»aths. This beneficial effect 
must be due to elimination of toxines always retained in Bncli 
casea. 

In anhydrosis, as in myjcredenin. or in cases of atropbic dry 
skin I liave so ofton seen in wonaen at the climacteric suffering 
from general iiervousnefw, Turkish bathing does a great gorjd. In 
cases of Hfurastbenia ferininalis I have seen much improvement 
through this form of bathing. 

Hystero-neurasthenia in persons of gouty diathesis, on the 
other hand, are not benefited nt all by the Turkish or Russian 
baths. 

Setaili of the Turkish Bath. — Like the massage we use in 

America, which is the resultant of selection from the best methods, 

the Turkish bath is modified as we use it for best therapeutic 

results. The patient should have at least two hours.to give to the 

bath. This will allow amply for the one and threo-tiuarter hours 

which should practically be the time consumed in the procedure. 

The patient is at first sent to the dry hot-air room, whore he sits 

in a reclining chair, keeping perfectly quiet and relaxed. If he 

reacts favourably, beads of sweat will soon begin to come to the 

surface of the body, which is always a favourable aspect. Should 

the patient complain of sense of faintness, the application of cold 

cloths to the head by the attendant is directed ; also the drinking 

of cool water will do much to relieve Ibis symptom and to hasten 

bydrosis. As before stated, the patient should be allowed to re- 

' main some fifleen or twenty iTiintitcs. The temperature of the 

room is kept up by nif-ans of hot water to the average of.l.iH'' 

P. In cases of obesity, the patient may next be taken to the 

hotter room adjawnt, the temperature Ixiing as high as 175° F. 

[ The attendant must constantly observe the case taking an initial 

, bath in order to avoid any ill effects of tdiosyncrast/. The patient 

I ia next taken to the nihhing room in moderate temperature and 

I: placed upon a marble slab on his back, with bis head and heels 

[protected by cushions or sponges. 

He is then given a thorough surface massage by the attendant, 
[ tfie general movement being from periphery to the trunk. With 



TREATISE ON NERVOUS DISEASES 



thin tlicri- w ii scries of slappiny motions willi llie paliiifi >•! tlit' 
haiid^. wliich greatly Bliiiiiiliitcs the circulatinn. The liiifk is tlioii 
treated ill the saiiiL' fashion after the piilieiil is plttced in tlic 
prone poBitioo, The water from a hose at about the torajwra- 
ture of 105° !•'. is fn^iueiitly delugud upon the subject with some 
eonHiderablc force during the manipulations. He is finally 
"soapL'd over" thoroughly and again "washed down" when he 
is prepared to enter the steam-balh. Then the " shower " is had, 
or he takes the " plunge " in the bath, at the diaeretion of the 
physician. 

In the sleam-batk lies the modification and blending of the 
Turkish and Russian baths used to-day. The patient enters the 
door and quickly proceeds to the opposite side of the room, where 
he sits on the marble slab quietly for about five minutes; this is 
likely to be the most discomforting part of the entire procedure, 
and the patient should be carefully watched by the attendant in the 
first entrance, for there occasionally comes a sense of suffocation, 
which is more a mental symptom than that it is due to lack of oxy- 
genation of the blood. Otherwise at this stage there is a comfort- 
able feeling, the sweat seeming to pour from the individual, which, 
in reality, is not so, but is due to condensation of vapour upon the 
body. The temperature of the body is actually reduced by this part 
of the bath, and this is the only reason why the vapour part of the 
bath should be so ehort. 

The shower-bath should be substituted in all cases of first treat- 
ment in order to gain the confidence of the patient in the rather 
■ shocking changes. The shower-bath is administered by a series 
of sprays tempered to the patient physically, and it is essential 
that the water should pour in these fine streamlets upon the 
head as well as the rest of the body, else there may Ite a tendency 
to congestion of the brain and its membranes. Tcmjwrature 
should range from 65" to 85° F. If the plunge is taken, the 
patient should immediately immerse himself in the pool. A 
good way to do this is by diving, if he is familiar with the water. 
■ He should remain in the water three or four minutes, the aver- 
> age temperature being Ci^" F. The patient is next dried 
and rubbed in the standing posture by the attendant. He is 
then wrapped in a sheet and blanket and placed upon a couoh 
or l)ed. to lie quietly foi» at least half an honr, sleep usually 
following. 
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As ft Ionic we employ cold plungtis, shower-baths, 
if douches, as Charcot's 



forms 



e Scottish 

either eea or artificial, and short i-old packs. These all hnvo a 
etimiilatuig and tonic effect. Id giving them, cspe^^'iall.v to weak 
people, it is best to begin with warm water and gradualW lower llie 
temperature. Showers and douches are the most slimithititig. A 
reaction should always be obtained bv rigorous nibbing atterwanl. 
For the cold pluntje, the patient immerses himself in the hath 
of water at a temperature of (10° to 70° F.. and at once emerges. 
He ahonld then be rubbed vigorously. 

The shower- or rain-bath coneigts in allowing water to fall on 
the body from a height for one or two minutes while the feet are 
in warm water. Friction of the body should be kept up during 
this process. 

A Charcot douche ie given by directing a solid stream of water 
with force upon the back of the patient. 

By the Scottish douche we mean alternating a cold douche with 
a warm or hot one. 

Cold packs are given by wringing a sheet out in cold water, 
wrapping about the patient for a few momente, when it is re- 
moved and the patient put to bed and rubbed. 

An artificiai salt bath may be made by putting 25 pounds of 
salt (NaCl) in 30 gallons of water (2 per cent). It may be warm 
or cold. 

To obtain sedative effects we may use the lukewarm bath, wet 
pack, hot Bttz-bath, hot compresses, and drip-sheet. 

The lukewarm bath is given at a temperature of iiS" to 9%° 
P. lor ten to twenty minutes. 

To give a wet imclt, spread a large, thick blanket upon the 

bed; upon this is laid a sheet wrung out in water at n tctiiperoturc 

! 40° to C0° F. The nude patient lies upon this and the 

eet is wrapped smoothly about him, not including the bend and 

The sheet must be carried between the legs and brought 

^ in contact with the body. The blanket is then folded over 

i'lum, with others added if desired. Hot-water bottles may be 

■.placed at the feet and cold compresses- to the head. The patient 

I'iies in this for half an hour, and is then thoroughly rublied. 
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The Drip-Sheet.— Have » basin of water at 05" F. Put in the 
basin a shet'l. The patient stands in eomfortalil}' hot water. Have 
ready a large snft towel and iced water. Wring out the towel in this 
and wrap it around the head and back of the neck. Standing in 
front of the patient, the sheet is seized by the two corners and 
thrown about Ihe patient, who holds it at the neck. It is llicn 
smoothed out over the body; next loosened, dropped, and the pa- 
tient is instructed to lie down on a blanket, which is wrapped 
about him. Dry thoroughly with coarse towels, wrap in a dry 
blanket for a time, then put to bed. The water should be grad- 
ually cooled day by day until it is 55" F. 

The bath, pack, and drip-sheet are valuable remedies for in- 
Bomnie. 

A hoi sitz-bath consists of water at a temperature of 100° to 
125° F. In this the patient sits from twenty to thirty minutes. 

Hot compresses are often used for tJie relief of local pains and 
congestions. 

MASSAGE 

Massage has been used as a therapeutic agent in more or less 
crude fashion for centuries. 

The wrestling matches of the Greeks left many a lame back or 
joint which their rubbers dissipated by manipulations. We all 
know, too, the uses of rubbing in alleviating the sprains and bruises 
of our army of college athletes. 

By greater refinement in the modus operandi of massage, and 
by very careful analysis of the effects to be olitained by each iudi- 
vidua! movement, this useful adjunct has been in recent years 
placed on a much higher plane in the therapeutic arts; indeed, in 
some instances, in expert hands it has almost amounted to a sci- 
entific basis. 

Schools of massage have been established where lectures are 
given in the larger cities of thi^ country, also thorough practical 
work is obtained during several months' course required to become 
experienced in rubbing. At the end of this time an examination 
is had, when a certificate is given entitling the holder to recogni- 
tion by the phyi^ician. Then a course in electricity is added to 
complete the training of one who chooses the vocation of mas- 
seur or masseuse. The two (massage and electricity) go so 
completely hand in hand in the treatment of the nervous mal- 
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adiee, where they are chiefly of value, that it is necesMry to be 
able to adniinieter either one or both under the direction of the 
medical man. 

Notably in American schools very good training is given, but 
also abroad, especially in Germany and Sweden, in which latter 
country the Bcries of movements bearing the name of Swedish 
are perhaps best known in a general way. In America all these 
very intricate movements have been BOmewhat modified; and while 
the general tendency is towards definite ends, yet the extremely 
rigid mechanical side of massage is largely done away with, and 
we have a more perfect system, much better suited to the delicate 
human organism. 

The Vive Sets of Kovements of Massage.^l, ECfieurage is the 
gentle surface stroking of the part which quietly etarts the cir- 
culation be'fore the more vigorous. 

2. Friction is then begun. This latter consists in a firmer 
and deeper pressure-rub Ihan the preceding movement. 

3. Petrissage, which is a Very deep kneading of the part and 
completes what has been begun by 1 and S. It is essential in 
p^iasage- to hold firmly to the skin and to make this rub the 
sobcntaneous tissues, while the last in turn presses the nmscles, 
and BO on until the soft parts are so manipulated, squeezed against 

bones of the patient, that a veritable pushing on all of the 

ids {blood and lymph) takes place; also, indeed, of some of 

Bemi-Bolidn, which are urged to disintegration and their ulti- 

ite particles swept on in the hurried circulation, to he oxidizetl 

converted into cnergj% or to be escreted, instead of remaining 

in the body as sources of irritation in the form of what we call 

lencomaines. 

4. After this thorough application a movement, not so very 
essential, is yet quite often used as a final stimulator of the circu- 
lation where it is extremely sluggish. It consists of tapotement 
or tapping in a rapid vibratory manner with the balls of the 
fingera of one or both hands held gently closed, similar to the 
position of holding a pen. 

5. Next and last romes effleurage Pgain, by which the harder 
nibbing now reached shades off to less vigorous frictions. Tliese 
are soothing to the part and to the patient generally, while they 
also equalize the blood circulating in the superficial tissues. Then 

member is immediately covered with a light woollen garment. 
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HDd when the entire body is so manipulated the patient rests for 
an hour. 

Modified Swedish movements, passive then active {without and 
with nmsciilar resifitance of the patient), arc often instituted after 
a conrse of general massage of some weeks' duration. We are 
now speaking of general rubbing or applying the art to the entire 
body, as in cases of neurasthenia, where partial or the complete 
"rest cure" is being systematically carried out. 

How to "Eub" a Patient. — First the subject is required to 
thoroughly relu.x all muscles; then he is placed on the right side, 
and the manipulations are begun on the left foot, toes, ankle, 
thigh, hip, and buttock in turn, using all the five movements de- 
acribed over each part, varying the time and duration of each in 
proportion to the size, rigidity, and amount of muscle or other 
soft tissues present. The patient is then asked to turn towards 
the opposite side, and the right foot, leg, thigh, and buttock are 
nibbed in the same thorough fashion. 

Gradually one set of movements dovetail into the other, and 
the patient's extremity becomes almost a part of the rubber, as does 
the dough of the housewife; and yet you note that by the time 
the limb is finished every nook and cranny has been gone over, 
leaving a beautiful glow of the surface in evidence of the vigour 
set up in the circulation of the blood. 

Next the left fingers, forearm, arm, and shoulder are first 
given the long sweeping ellleurage, followed again by the rest of the 
detailed movements described; but the eye has to follow quickly 
to appreciate the rapid clianges, so much a part of the manipu- 
lator does the patient become. Four or five mimites will suffice, 
and then the right arm is taken up. After this we request the 
patient to lie on the abdomen with a pillow placed under for better 
resistance. The long series of strolrings down the vertebral gutters 
made alternately with the fingers of each hand spread on either 
side of the spinous processes. Then comes a series of circnlar 
frictions down each recti group with one hand, then a spreading 
movement from the spines outward with the balls of both thumbs; 
next a firmer petrissage with both hands, followed by that motion 
with the palms of both hands alternately run down either side of 
the spinal column, giving a delightful sensation, while tlie final 
eflleurage finishes and the patient is requested to turn on the broad 

the back, the pillow Ijeing removed. 
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The chest moveiiients consist principally of two : a firm strok- 
ing, following the ribs from the sternum out and down, and of 
firmer iielrissuge, in which the balls of both thumbe play an im- 
portaut rflle, and can he ao dextrously done as to be not at all 
painful, which occasionally happens with the beginner. 

The abdomen is mbbefl ;i« follows (this ia very important and 
dilHcuIt to iicqulrc) : the thighs are ilcxed on the abdomen and 
lege on the thighs in order to relax the anterior abdominal walla. 
The effleurage ie simple enough, but it requires tact to knead thor- 
oughly without tickling. Begin this over the smiill intestine and 
work with both hands in a " spanning '"-like manner. Then start 
at the caput coli and work along the ascending transverse and 
descending coli, one hand following the other in rotary motions. 
Again effleurage foflows, and, as pointed rmt above, if constipation 
ie an indication to be met, that series of rapid vibrations descril)ed 
will aid much towards the cure. Aa a rule, the face, head, and neck 
are not rubbed in ordinary work. Where especially requested, it is 
given by a series of strokings and kneading movements in the 
direction of the venous circulation. It should be stated that in 
all movements the greater pressure should be from the periphery 
to the heart — i. e., centripetal in character. The patient is now 
allowed to have a quiet ?leep. 

The salient points of maisage are for the masseur to keep Ma 
hands soft, clean, dry, and warm. 

A genera! ruh should lust from one half to one hour, preferably 
ahout 10 A. M., or at bedtime. If electricity is used, give it at the 
opposite honr. The patient should rest at least three-quarters of 
an hour afterward. In orthopedic work a maxim nhtsins — viz., 
"to tighten a loose joint nib easy, to loosen a firmly fixed joint 
mb hard and deep." The relation of gymnastics to massage 
we have only time to hint at: suffice it to say they are closely 
allied, and the former are perhaps of greatest value in lateral 
curvature of the spine and in aiding chest expansion in lung dis- 
ease. Tlicse regulated movements should also he under observation 
of the physician. 

It has been proved that the renewal of the epithelium of the 
alimentary tract is made more active under massage, and that it 
stimulates peristalsis. Blood -pressure rises after massage, and 
Dr. J. K. Mitchell's investigation ' shows that the blood elements 
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are put into more vigorous circulation during and after this treat- 
ment. Massage is oi great value for the surgeon in getting rid of 
exudates about old fractures. " 

As to the matter of leehnique — of course eome become more 
Blcilled than others, but any person using tact and practice will 
learn to rub well. The therapeutic results obtained from inussage 
we have not time to consider further, except to mention the very 
freijufnt relief of neuralgia by its careful use. 

Contra-indication to HaBsage. — It should not be administered 
for an hour after a meal. Fever i» a contra-indication to massage. 
Enlarged and thrombosed veins should not be rubbed, else a great 
risk of setting up a local active inflammation ensues, or that par- 
ticles (emboli) may be carried on to some important organ, as 
the brain, causing paralysis or other serious results. Tumours, 
especially malignant ones, should not be manipniatud for fear of 
exciting them to more rapid growth and metastasis. If massage 
IB extremely irritating after a fair trial it should be discontinued. 
There will occasionally be found one in fifty who is made worse 
by rubbing. In these persons we must resort to gymnastics alone 
or to electricity. The pregnant woman should not be rubbed about 
the abdomen; and it is advisable to Hl)stain from aMominal mas- 
sage during menstruation, also in any case of acute pelvic disoaw. 
Bimanual pelvic massage may lie of value in chronic eases with 
fixation of the uterus from old adhesion.' 






MUSCULAR MOVEMENTS 

Regular muscular movumenls, according to a fixed si-bedule, &s 
first used by Weir Mitchell, but since elaborated by Fraenkel, are 
of value in the treatment of muscular ineo-ordination, TIie exer- 
cises should be performed with care and precision twice daily. 

The following sc-bcflule. based upon that of Fraenkel ' and 
Hirsblwrg, is recommendi'd by, Dana : 

ExeroilM for the Handi and Feet.— 1. Sit in front of a table; 
place th;? hand upon it, then elevate each finger as far as possible, 
Then raising the band slightly, extend and then flex each finger 

".n; rklailr.) unit exhwistivi' sti 
M. D.. V. U,C. B.. on Ma.'wo-tliPrapciilks, 
HftnillH>i>l( (if Mii«9iigB. ant nvyimiiieDilei]. 
Tho Tn-sttiipnt of T«lM>tic Ataxia, etc. , 
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and thumb d» far as poaslbtc. Do this with the right, ihen 
the left Bepeat nnix. 

2. With ibe h^ad extended on the table^ abduct the thBinlt 
and then each finger eepantek as far as possiUe. Bepeat three 
times. 

3. Touch with the end of the thumb each finger-tip gepa- 
ratdj and exa^lv. Then touch the middle of each phalatuc of 
each of the four fingers with the tip of the thumb. Repeat three 
times. 

4. Place the hand in the position of piano-playing and elevate 
the thumb and fingers in ^uccciisioQ, bringing them down again, 
as in striking the kej-s of the piano. T>o this twenty times with 
the right hand, and (be §ame with the left. 

5. Sit at a tabl? with a large sheet of paper and pencil. Make 
four dills in the four corners of the paper and one in the centre. 
Draw lines from comer dote to centre dot with the right hand; 

*'ilh the left. 

6. Draw aiiollier set of lines parallel to the first with the right 
hand; same with the left. 

7. Throw ten pennies upon the paper. Pick them up and place 
them in a single pile with the right hand, then with the left. Re- 
peat twice. 

8. Spread the pennies about on the table. Touch each one 
l-iiowly and exactly with th? forefinger of the right hand, then 

with the forefinger of the left. 

9. Place an ordinary solitaire board on the tabic, with the 
marbles in the groove around the hotea. Put the marbles in their 

e with the right hand ; earae with the left hand. Patient may, 
1 advantage, practise the game for the purpose of steadying 
s bands. 

10. Take nn ordinary fox-and-geese board with holes and pegs. 
ind beginning at one corner place the |)egs in the holes, wnc after 

i other, using first the right hand and then the li>ft. 
EzerciMi for the Body and Lower Limbi. — 1, Sit in a chair. 
iBise slowly to the erect position without help from cane or arms 
|.of chair. Sit d()Wn slowly in the snme way. Ri'tieal once. 

. Stand with cane, feet togi'Ilier; advance the left foot and 
[TCtum it; same with the right. 11c]h'iiI three timcH. 

3. Walk ten 8le|)s with cane, sluwly. Walk backward flvi- «lcp>. 
^ with cnnc, sluwly. 
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4. Stand without cane, feet & little spread out, hands on hips. 
In this posilion flex the knees, and stoop slowly down as far as 
possible ; rise slowly. Hepeat twice. 

5. Stand erect, carry left foot behind, and bring it back to its 
place ; the same with the right. Repeat three times. 

C. Walk twenty steps, as in Exercise No. 3; then walk back- 
ward five steps. 

7. Repeat No. 2 without cane. 

8. Stand without cane, heels together, hands on hips. Stand 
in this way until you can count twenty. Increase the duration 
each day by five, until you can stand in this way while one hundred 
is being couuted. 

!). Stand without cane, feet spread apart; raise the arms up 
from the sides until they meet above the head. Repeat this throe 
times. With the arms raised above the head, carry them forward 
and downward, bending with the body until the tips of the fingers 
come as near as they can be safely carried. 

10. Stand without cane, feet spread apart, hands on hips; flex 
the trunk forward, then to the left, then backward, then to the 
right, making a circle with the head. Repeat three times. 

11. Do No, 9 with heels together. 
IS. Do No. 10 with heels together. 

13. Walk along a fixed line, such as a seam on the carpet, with 
cane, placing the feet carefully on the line each time. Walk a 
distance of at least fifteen fL«t. Repeat twice. 

14. Do the same without cane. 

15. Stand erect with cane; describe a circle on the floor with 
the toe of the right foot; same with the left. Repent twice. Be- 
tween the fifth and sixth exercise the patient should rest for a few 
moments. 

ELECTRICITY 

Fltyaioi. — The laws whidi govern Ihe oleclrical current are 
similar to those governing the flow of water. If two vessels one 

I above the other and connected by a tubing, and water is poured 
into the higher vessel, it will lend to run to the lower vessel ; the 
irafer will thus generate force or capacity for work which is called 
foteiilial. Tlie fluid in (he lower vpshcI would also tend to reach 
■ low level, but the force would not be so great us that of the 
higher vessel J at sea-level would bo zero potential. The difference 
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in fofxc exerted bctveoi tlnr tw hiftw of water maid he tkar 

i. Metiaa) dee- 
■ftfJK dectrieitT, tkc poo- 
tire bang of ^^ler p o faa l a J Abb iIk mgitin; Ar poatm tend- 
ing to Bov toradt Ac ii^elim aad tkai cxsie aa clectnc ramst 
Tbeano point of SB cketrieal enmst » iIk ^wHl 

Volt. — Tftp force rtsdi itarti the edmni of vster floni^ b 
gnriiT ; thai fonx vfakli caBEee an clmri g csmit to ftov is cdled 
electro-BKrtor force (E. X. F.). Tbe aatl «f DeaeiireBient of this 
ifi calkd the roll. 

Ohm. — Some Enl»Unni «re madi bm>r pnriofK to the peiwge 
of Tater than otberE. This is bo wiifa riectriutT. Condttcton per- 
Biit the ele^-tric mrratt to Sow ea^ilT. Melals. plumbago, dilute 
acids, ealioe M>)iitioo£. water, and living animals are good t-onduc- 
tors in the order mentioDed. A'on-condofiors or iMSvlalorr do not 
permit free pai«ag« of dectriritT — snch as rubber, glass, silk, 
redOB, and drr air. 

Jnet as water encounters rfsietanee as it flows through a pipe, 
■o does electndtr m^et resistance as it pa^^ee along a condactor; 
and this resietaooe will depend npon the length, composition, and 
ares of croes-eection of the condactor. Thus a current passing a 
short diRtance through a good conductor of large area of cross- 
section will meet with less resistance than a cnrrent when passing 
through a poor conductor with a email cross-section area, or a long 
difitauce. The unit of resistance is called an ohm. 

Ampere. — The current strength (C) is dependent npon Ohra'e 
law, which is that the current strength is equal to the electro-motor 

force divided by the resistance (C— " ' ' ). The current 

Etrength is measured in amperes. In medicine wo use -j-bSj P'i''t 
of an ampere, called a milliampcre. When electricity is confinod, 
as hy means of insulators, it is said to he static. 

Physiology. — Electricity acts in various ways upon living tis- 
BQee. It possesses the power of cataphorcsis — i, e.. it may carry 
solutions through the tissues in the direction of (he current. By 
this means cocaine for anesthesia and various other drugs, na roor- 
cury, may be carried into the tissues. Electricity may also pos- 
t the power of eUclrolysia or chemical dccom posit ion of tixMiicx 
I Ht the electrfxles, By this ilculriiction "f uu'vi, or sniiill tiinionm, 
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may be brought about. Electricity also causes a modification of 
nerve-excitability known aa electrolonus. In the vicinity of the 
anode the excitability is lessened — anelectrotonus ; while at and 
in the vicinity of the cathode the excitability is increased— cat h- 
flectro tonus. When aneloctrotoniis is made to suddenly dis- 
appear by the breaking of the current at the anode, calho{Iul 
increase occurs, and the Ber\*e is thrown into a condition of cath- 
eleetrotonua. 

Electric currents also cause muscular contraction, and this is 
produced by a sudden increase or decrease of electrical excitement 
in the muiicle or the nerve supplying it. If This is done but grad- 
ually no contraction results. The most powerful contraction ia 
therefore caused by the voltaic alterative. It is produced by sud- 
denly reversing the current direction, so that a nerve or muscle 
that was in a condition of anelectrotonus ia thrown into a condi- 
tion of cathelectrotouuB, or from a state of — excitability to 
one of + positive, and vice versa. By simple closure and open- 
ing of the circuit the increase is only from to -}- excitability 
and to — excitability, which, of course, is not ao great a vari- 
ation. 

The giilvanic current produces all of theae properties in more 
marked degree than does the faradic or static. In the latter two 
forms the influence of the current, due to constant interruptions, is 
so brief in duration that they are practically only used to cause 
muscular contraction and relieve pain respectively. 

A degenerating muacle loaea its power of response to static elec- 
tricity firat, next to faradic, then to simple opening and closing 
of the galvanic current, and finally to the voltaic alterative. 

Sia^oBis and Prognosia. — In many diseases of the nervous 
system, particularly cord diseases, the muscles and nerves, when 
submitted to electrical stimulation, act differently fo normal mus- 
cles and nervea. This electrical irritability may differ in two ways, 
qwtntitativrhj and qualiialivehj. 

Change in quantity implies a diminution or decrease in irrita- 
hilitv, while change in quality that there is change in the character 
of the contrarlinn. 

Quantitative Change.— Sim/j/p incrrmrd irritabiUty. or that in 
which the muscle or nerve responds to a weaker current than nor- 
mal, is met with most frequently in tetany, Decreased irritahilitf/, 
or that in which a stronger current than normal is required to pro- 
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duce contract ioiic, occurs in mild casi'si of ntniritis, luiil ^Kt.:a^i^>ll■ 
hIIj ill luug-elantling »-iitral [Mtralyritf. And these comlilions nrv 
generally the same for both currcuti>. 

Quanlilattie Changes — Examiitntion. — To asoertaiii these: if 
the paralysis is unilatoral, the weakest curreut will cause con> 
traction on the noriiml gidc should be leai'ned; then Ihf Ktren^th 
of the eurrpDt that wilt produce^he same result on the diseasml 
muwles is determined, and the two coiU|wred, 

If llie disease is bilateral the reaction may be compimHl with 
the reaction of a normal person of similar physique, or jnd^>d by 
experience as to the strength of current uaually required in the 
partJcnlar muscles tested. 

QualUatiie changes consist of reaction of ilegrneralion (DeK) 
and of the myolonic muscular reaction, the former beinjr foiiml in 
certain peri|)heral palsies, and therefore, when pn'scnt, always in- 
dicates a lesion situated in the peripheral motor neurone — i.e.. 
motor cell of medulla or cord — or in the axoncs forming the motor 
nerres that come from this motor neurone; while the latter (mjfo- 
tonic muscular reaction) is a symptom of the clinical diweuse myo- 
tonia congenita. (See Thomsen's disease.) 

Beaction of degeneration may be, according to thr ilinnr oC 
disease of peripheral motor neurones, partial or complcli-. 

Complete reaction consists of (a) rapid loss of the power of 
the muscle and its supplying nerve to react to the faradic current ; 
(6) a brief period of quantHatire increase followed by a dwh'ttsc 
I wb^i they are stimulated by the galvanic current; (r) the nodal 
^ehange — i. e., instead of the short, jerky contraction caused by 
I'flie stimulation of the healthy muscle or nerve by the galvanic 
I'onrrent, the contraction is slow, wavy, and at times tetanic; and 
' (i) the serial change when the muscle alone ia subjected to gal- 
\ Tanic stimulation. 

The partinl or serial change depends upon n difference in the 
' way the muscle reacts to different poles of the battery, normally 
L the weakest current that will cause a muscular contraction is when 
rihe circuit is closed with the cathode on the musrie (cathodal 
f dosing contraction CaCLC) : n stronger current will cause an 
I anodal closing contraction (AnCLC), etc. If we represent nnodnl 
opening contraction by AnOC and cathodal opening by CnOC. the 
normal formuln will be 

CflClOAnCiOAnOOCaOO 
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Thi! srriid clianijc in com/ilelc rmclion nf degmrrnlinii {\M\) 
cunsj^tii iif un iiiiTcaKi.' of lln? AiiCId and AnOC- t>vi>r iliL- (.'at'lC; 
so that one formula would read AiiClG ^= AnOC CaClC CaOC, of 
as follows: Aiirir>An()r>UaCIC>CaOC. 

Partial DcK is more usual than the complele as just given, and 
may consist of nothing but the loss of faradic irritability and the 
nodal change, the series reinainiRg normal. The scries may he so 
chaufiwi, however, that AnClC — CaClC. In parlwl reactions the 
nerve usually rfsponds normally. 

Examination for the Presence of DeH. — Here we first use the 
faradic current as when testing for quantitative changes. Then 
use the large galvanic electrode over the sternum, and the other, 
a small one, over the muscle. This will show the minimum 
strength of current necessary to cause CaClC and 'AnClO. If 
a mi Hi amperemeter is attached, we can note the number of 
milliamp^res required ; or if not, by noting that the current which 
causes CaClC will not cause AnClC, or vice versa, or that tht'y 
are enual. 

Another method consists in making the electrode positive 
or negative alternately, using the same strength of current 
and noting the difference, if any, in the degree and intensity 
of contractions. In all of these tests there should be nn interval 
of several seconds permitted between opening and closing the 
circuit. 

The myotonic reaction is due to a much increased irritahility; 
mild faradic and galvanic currents produce contractions that are 
tetanic in character, hollows and ridges in the musi'le being fre- 
quently produced. In the case of the galvanic current AnClC 
becomes equal to or greater .than CaOlC. Wlien the galvanic cur- 
rent is allowed to pass without interruption through a muscle, 
rhythmical contractions, travelling from negative to positive pole 
occur. 

Elei'tricity may at times help in giving a prognosis — e. g., 
complete DeR is only present when extensive damage has been 
{tone; the prognosis is more grave than when the reaction only 
lows partial DeR, particularly when in the clinical signs the 
anterior horns of the cord show involvement. Per confm it is 
better in nerve-trunk lesion per se. Prognosis is best in cases where 
no serial changes occur. In cases where only feeble AnClC can 
"be elicited, it is usually hopeless. , 
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GENERATION OF ELECTRICITY FOR PRACTICAL 

THERAPY 

Elenndtv » graentcd in > ^vit nunjiosrd nt Wo ^{^iwing' 
, one btiog cklied /luWtitv, llw other tttgalirf, iHvttt ot 
[ Ihese bdag plaml in Ibe same solution. « goixl cotvlartinj; inoilitiin, 
as, for exainpie, sDl|ihuric acid. Then the current i$ giwii <vff 
from the battpr; at ibc softer metal — for inslAncv, the tine. A 
current thus set up psiiscs from the oe^ttvc lo thi' ixvsiliTf |K»le 
Within the "ivll," lO nllvi). thence out « ronthu-linj: vrin- In the 
electrode or pole, designated the positive pole, and from which lh<i 
current pae^c^ whtn npphed to llie humnn IkaIv. The \>m\v or 
clnrtrode from which the current pas^e^ lo the other enndtU'ting 
wire hack to the " cell '' is called the negative or active iwlo of th« 
battery. Tliie apparatus, gimplv de*cril)c<I, is designate*! a pdranic 
or chemical instrument, and is most potent for action Hp»>n the 
tissues. A practical method of determining whicli pole iw negative 
or not is ]>erhM|>s liest made li_v placing the ehvtroiles in water; the 
one from which bubbles e8ca|Tc is the negative, active, iir plwtro- 
lytic pole. A good point also for remembering wiiieli pole in tho 
more active is to be guided by the paradoxical fact that the " uojfa- 
tive pole " is the positive one for action, while the " po»itive pnlo " 
is the negative one in regard to its effect upon human tissiica. Oal- 
vanic electricity producw; profound action upon the hniimti body, 
and IB the one used where there are the so-wiUed ilegenenilionM, 
if electricity bad been prescribed for the case. 



SOME PRACTICAL INDICATIONS FOR GALVANISM 

I trcatinfr a case of Ri^llV jml^v ib. not \n}g\n llie it[iplJ.-iilion 
L earlier than from ten diiys to two wei'kw followinjt the allaik. Ap- 
1 ply the positive pole to the mm(w of the neck, the nepilive IwinK 
■ applied to the ilislribntion of Ibe peripheral nerve u|i"n the fncc, 
y from 3 to millimetres being uacd. So with other Incal paUioa 
[Where "reaction of degeneration" ha» been fonnd, ^ui-h b» In 
rvavting of muwleit from infantile paUy, or in hraehiiil and aelntic 
I jwuritL-x. 

In the tachycardia of nravcsV iliseajw, th<' application of from 
I -4 to millimetr** of current for «» mntiy niinulMi will often art 
E^TOtirably in flowing cardiac action, lhrnu|;Ii Ktlmulstion of Iha 
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vagi. Place tlif negative pole over the iipex nml the jiciHitive over 
tlie carotids by an extension of ihe [losilive pole In Y-sliiipc. 

'Die removal nf PUperfluoun Imir can U- iiLTompliehctl thrmigh 
a, galvanic current, as follows; by iratlicxle application to the root 
of the hair within its follicle : For this purpose, a very fine flexible 
steel neeiile securely fflstened in a plain insulated holder is pass&l 
down along the hair to be removed from its folliele. There should 
be neither resistance nor pain; if there be, the edge of the follicle 
has been struck and the attempt to introduce the needle must be 
repeated. The offending hair is held by means of a small forceps, 
by which it is extracted later. 

The circuit is completed by the patient placing her hand upon 
the wetted sponge anode. The current must be imperceptible, and 
within twenty or thirty seconds of its passage froth appears about 
the needle, and a short while thereafter the hair pops out without 
traction on the forceps. The patient then removes the hand from 
the sponge, and another hair is selecteil for the same treatment. 
This subject is mentioned in detail since it is a valuable means 
of helping us in the therapeutics of melancholia in sensitive women 
due to excessive hirsute growth. I have seen excellent results in 
the mental disorder where other therapciisis had failed. 

The galvanic is also the current used for the relief of pain, as in 
neuralgia; and the positive pole should be applied to the painful 
part in such cases, the negative pole to be applied to some indif- 
ferent distant part of the body. It should not be administered 
longer than five minutes at one s^nee. WTien the current is pass- 
ing and both poles are applied, it is termed " closetl,'" and when 
one pole is removed or the circuit broken by the spring attachment 
placed on the negative electrode, it is termed "open." There are 
certain definite relations in reaction of the muscles to the current. 
First, when the current is closed, the negative pole, being placed 
over the biceps muscle — for example, the positive over the dorsal 
spine — there is contraction well seen at the moment of closing. 
When we reverse the pole, the positive being placed over the bieeiw 
muscle and the negative over the spine, you will see that at closing 
of the current by the attached spring or interrupter tlie contrac- 
tion of the norma! muscle is much loss marked at closing. 

"Reaction of degeneration" is always made with a galvanic 
current ; never determined in palsies the results of the cerebral 
disease — i. e,, of central origin — but is found in lesions of the 
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(n;ri|iln-nil iivuvfiiK'. as in (lisciiwiif llio mUiTidr horns nf gray 
matter i>f Ihe cord, netiritin or other degeiiiTHtive Hisfiiws of nerv- 
ous tiBsut!S, peripheral to mid IncliKliDg the multipolar rells of the 
gruy matter o{ cord or medulla, as indicated above. 

Tht) order of leBsening the contraction of muBcles with begin- 
ning degeneration of nerves, finally represented in " reaction of 
degeneration," is as follows: 

CaClOACIC I 

I AC1C<CC1C 1 

ACIOCCIO AOC. 

The formida AOC>CaOC always obtains, however. 

ltuddine!ii& appears at the point of contact of the negative pole 
■npoa the skin, as over the biceps muscle, and if the current is made 
strong enough or allowed to pass a few moments, a peculiar " ting- 
ling" sensation will arise, and finally an actual "burning," 
which, indeed, can go on to excoriation where the current is al- 
lowed to pass of too great strength. You will find for use in the 
upper extremities an average of 5 to 10 milliampi^res is quite 
enough, as shown by the attached niilliampi^rep through its needle 
index. 

REGULATIONS OF THE GALVANIC CURRENT 

The rheostat governs the amount of elcctricily pausing from 
the battery to the body. A convenient movable lever with N". upon 
the index, when pushed far to the right or left, always points to 
the negative pole, and in larger machines the current is obtained 
from a series of galvanic " cells." Therefore we can take the cur- 
rent in different wards of a hospital by a transfer cabinet, or " con- 
verter." For use iq private work, we generally carry a galvanic 
battery of 20 to 30 cells. (See illustration.) 

AXIOMS 

A few asioms and terms used in electro-therapeutics it will 
be well to define. The force originating in a current is designated 
as the elertTo-motor force. The strength of current used upon the 
body is equal to the electro-motor force plug internal and external 
resistance. Ohm's law is that the strength of the current is equal 
to the electro-motor force divided by the external and internal re- 
sistance. Stabile application of a continuous current is where the 
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The current that produces ihe greatest eoutractiou of the mua- 
cles with the least pain is always applied. 

A " dry " cell is one in which the conducting medium in the 
battery in not a liquid, and, "while convenient, is not to be depended 
upon as is the " wet " cell. 

The sinusoidal current is one that comes in therapeutics be- 
tween the galvanic and faradie currents. It is a current of greater 
intensity and less in quantity than the galvanic current, and is 
the result of insertion of a series of magnets in the galvanic cur- 
■ rent. It is used as a stimulating agent in cases of extreme atrophy 
of 'muscles, etc. 
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FARADIC ELECTRICITY 

The faradic c-urruiit is IIil> so-uiilli-d imhired or interrupted cur- 
rent, and i6 generated from a cell in a like manner to the galvanic 
eurrent as deecribed. It ib, however, bo modified by the inlerpoai- 
tiou of a coil of fine iron wires as to change the character of the 
eleetrit'ily bj " induction " to great electro-motor force ; but it has 
little chemical power compared to that of the continuous or gal- 
vanic current, because the fact of breaking a current with the in- 
ductive coil changes the manner entirely in its action upon the 
human l>ody. This current is simply used for the exercise or devel- 
opment of muscular tissue because it produces contraction of mua- 
cle. These contractions are either rapid, when the rapid iuter- 
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rupter is used, or slow, as when the large lever is placed within 
the current and by magnetization is caused to swing to and fro 
slowly. 

In using this kind of electricity pain is not produced in the 
patient so easily as it can be produced by the galvanic current: at 
least, not of that burning or chemical character, as has been men- 
tinned. In fact, we do not think of using the word qualitalive 
in relation to faradic electricity, since quantity of contraction and 
but little or no qualitative symbolism maintains; so little, indeed, 
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lliat it iu iini ncocsNiiry to (six tbo niuniory witli lUo vi-ry smnll 
amount of dilTiTcnce k'twi-oii contractions made wlioti the positive 
faradic ]ki1o or (lie rcgiilivc is platrd over tlu! niuscic Ktimuliitcd; 
Bince, too, the pole U rliiuij^'cd (liron-li Ibc faci tliiit the direction of 




the current is olu 
of induction itdell' 



USES OF FARADIC ELECTRICITY 

The faradic current is used, as has been inferred, for the de- 
velopment of the muscles. The "rest treatment," ronnipting of 
massage, isolation and rest in bed, full feeding and electricity, ia 
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aided by faradism very much in the efficiency of the fullest treat- 
ment and benefit to the large majority of cases. The application 
of faradism to tho human body, as typified in this course of treat- 
ment, we shall now indicate. This consists of about forty-five 
jniuHtea' application in the following fashion: The patient should 
be in repose and treated at about midway between the meals, prefer- 
ably in the morning or afternoon or early evening, all depending 
upon the time of giving massage, the two separated widely in the 
waking hours. The room should be at about 75° F. in the ma- 
jority of instances of neurasthenia, or varying with the idiosyn- 
crasy of the case; the point being, of course, to prevent "catching 
cold," Having the patient planed on one side and thoroughly re- 
laxed, the rapid current is applied to the feet by metallic electrodes 
well covered with absorbent cotton. This will not take more than 
five minutes, and will produce an agreeable sensation of tingling 
to the patient, warming the extremities nt the same time. Then 
the slow interrupter is placed, and Hie two poles are applied over 
the bellies of the extensor and flexor muscles of the leg alternately, 
producing in each separate group wcll-miirked contractions at the 
breakings of the current. This will take five minutes more. The 
thigh is treated in the same way, producing again as strong con- 
tractions of the muscle as possible without causing pain, the guid- 
ing principle being ttevir to produce pain in administering any 
form of electricity. The other limb is treated in the same manner, 
the patient being turned on the opposite side and the treated limb 
being wrapped in a blanket for protection. This will have con- 
sumed about Iwenly-five minutes. The upper extremities are 
treated in like manner, and you will find the current much more 
easily perceived here by the patient. The agreeable sensation given 
to the hand by the rapid current is most soothing, while the con- 
tractions induced in the forearm muscles, then in the arm and 
shoulder girdle musculature will have caused a sense of warmtli 
and stimulation to the whole of the members. Now apply the cur- 
rent for about twenty minutes upon the upper members — a shorter 
time than applied to the lower limbs, but quite as efficient, however, 
aince the upper extremities and tlicir nniscles are much more easily 
manipulated. The blanket lieing folded across (he chest protects 
this part of the anatomy, and while a cover also remains across 
the lower limlw (the patient lying supine), the broad fiat muscles 
of the aiwlominal walla are next treated. Then the imtient can be 
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turnecl over on the abdumen, the erector spiuie group of miiBclea 
are given a few uioiiieiitB' contraction or exercise, when the o 
will have been fully treated. The patient is now well covered, with 
the blanket kept next In the ekin, and perfect quiet being ineistM 
upon, he is apt to fntl off into a delicious slumber. 




PlO. W,— SriTlC MlCOlNE 



ThuB the patient gets objective exercise without calling upon 
his subjective state — i. e., the central nervous system — to furnish 
force from his own vitality, which is nenrfmff the rest. It must 
be remembered we are describing the typical case, and as with mas- 
sage, exceptional instances occur which fnr some reason in an 
hysterical or excitable neurasthenic electricily will nol k- well 
home. It should be Blnted also that the feticitv and facility with 
which the faradic current is applied depend upon the amount of 
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practice and experience gained from persistent effort to do the 
thing well. With this ease of execution you will find the time of 
application can be cut down very much, and with the same efficacy 
to the patient. 

The faradic brvsfi attached to the negative polo to produce irri- 
tation is another tonic method of applying the induced current, 
UBeful in such ByiTiptomm as hysterical aniesthe8ia. The skin should 
be dry wht'u this is employed. 

FRANKLIN OR STATIC ELECTRICITY 

This electricity is generated through friction, as of a revolving 
wheel upon leather or wool. It is a current of very low electro- 
motor force, but with great intensity, and is used simply as a 
stimulant to arouse better circulation, such as in chronic rheuma- 
tism, old cases of hemiplegia, lumbago, and in chronic articular 
disease with joint pains. It is also a most active tonic, and a 
spark pas«?d up and down the spinal column— the patient being 
placed on the insulating stool for three to five minutes — serves 
mightily to awaken nerve energy in one who is neurasthenic or 
in ephemeral nerve-tire from whatever cause. 

Before giving this current especially should the patient be 
warned else he might interpret the snap of the spark as something 
serious, whereas it is so rapid and of such a minimum quantity 
that there is no danger whatever, and, indeed, burning of the 
clothing or even of a piece of paper placed between the poles will 
never occur. You regulate the amount of current to the pleasant 
sensation produced in the patient. This la done by sliding resist- 
ance rods more closely together, thereby lessening the resistance 
which the body itself would otherwise have to perform, and, of 
course, with greater discomfiture. The static breeze is a milder 
form and cjin be used upon the scalp for neurasthenic, he1met-Iike 
headache. (See Fig. 24.) 

HYPNOTISM 

By hypnotism (from Gr. hypnoa — sleep) we refer to the induced 
sleep or state of sleep produced in a subject by a second person.' 
Tt is more easily induced in persons or individuals the subject of 

' Sonie Hutliors r-Uim thnt then- is ■, self-imluMil tiyini'irism, lint Ihis will 
be found to lie Itir result of suggMtion iramediat« or rumoU from n sccniid 
person in every insUnce. 
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hijihiy uiTvoiis temperauients.or actually suffering from aonie func- 
tioDa) nervous disease. Some psychologists contend that hypno- 
ti»m ran Iw induced in the best minds as readily as in those persons 
tcf^rrcd to, but this in not my experience, although I have seen 
a T»'rv intelligent man hypnotized after a prolonged effort. In 
UKHlicino. hypnotism should be used entirely as a curative agent 
The school of Bernheim and Ch«rcot have developed this form of 
(horaiieuticB more than any other ; and while there are a number 
of differt-nt stages given by certain authorities on this subject, it is 
fuffieicnt to here define only three stages of the hypnotic state; 
(1) That of lelhargy, in which the patient's mind is obtunded. 
He breathes easily and the circulation is quiet. In a few moments 
in the typical instance of hypnosis the patient will pass into (2) 
catalcl^sy, which latter consists of the lethargic state plus muscle 
rigidity, and from this the subject gradually passes into (3) som- 
noleuw, when he breathes deeply and is apparently sleeping in a 
relaxed stale. These three Bubdivisions are not accurately defined 
iu the majority of subjects, one predominating over the other, 
depending npon the idiosyncrasy of the case. The methods of 
inducing hypnotism are many, but all depend upon the same phe- 
nomena — namely, absorbing the patient's interest entirely in one 
direction, having prepared him by the suggestion that he should 
I think of nothing but sleep and at same time try to sleep. Tlic 
riiolding of revolving mirrors before the eyes or any bright object 
rjor fixation will be the instrumentality used. The physician, of 
I'flourse. must have the bearing of confidence to impress the patient, 
fund the subject should be told that nothing will be done save the 
lesire to cure the given ailment. It is well to have the person 
1 a quiet room and to fix the eyes in a strained position so thai 
Ithey soon tire. Thus the conscious mind is held in abeyance and 
flie subconscious mind alone predominates, the subject passing 
■under the control nf the manipulator. It is desirable to place the 
Ipfltient in the third stage, if possible, before attempting; sugges- 
■iion, although in difficult subjects suggestions for cure may he of 
BftTail even when the patient does not pass beyond the lethargic 
Tile suggestion for cure should be made while the patient 
K hypnotized, and for practical success should not be too dogmat- 
Ktc, as, for example, in ease of hysterical palsy. In this way the 
[dnelor has Iwtfor control and the patient is not disappointed; 
"moreover, the physician will more likely be able to succeed in the 
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liypnolit-m of the subject at another time if he fails in the first at- 
tempt. Indeed, in many patients or eubjects that are really auseep- 
tiblo to hypnotism, it will bo fuund that^t Juiiat be resorted to at 
different times before BUggestion for citre can be pressed upon 
them. The povt-lii/pwlic suggestion, so called, which consists in 
the endeavour to induce in the subject hypnotized the doing of 
certain acts or the producing in them of certain aensattonB long 
after the hypnotic state — thus, a suggestion that tobacco will be 
unpleasant to the tobacco fiend — is a possibility. 

Hypnotism has a very limited range and should be used as 
a last resort in cases where the ordinary mental influence of the 
physician does not avail. It is especially of value in local hyster- 
ical palsies, either sensory or motor, and is distinctly of less value 
as the functional paralysis is more general. Cases of hysterical 
hemi-anffisthesia I have never seen benefited by ite use. 




THE REST TREATMENT 

This method of treatment, devised hy S. Weir Mitchell, is of 
especial value in neurasthenia and hysteria. 

Its essential features are isolation, absolute rest, diet, massage, 
electricity, and the personal influence of a good nurse. 

Isolation from the patient's family and former surroundings 
is essential. The diet, if the digestion is bad, should be entirely 
of milk. Otherwise easily digested solid food may alternate with it. 

Rest must be absolute in severe ease^; even sitting up in bed 
should not bo allowed. The duration of the treatment should be 
from four to eight weeks. 

The following schedule, as given by Dr. J. K. Mitchell, will 
illustrate the method : 

7 A.M.: Cocoa; cool sponge-bath, with rough rub and toilet' 
for the day. 

8 A. M. : Milk. Breakfast. Best for one hour. 

10 A, M. : Eight ounces peptonized milk. 

11 A. II.: Maswige. (See previous section.) 

12 N.: Milk or soup. Reading aloud by the nurse. 
1 .30 p. M. : Dinner. Rest one hour. 
3. .30 P.M.: Eight ounces peplnniwd milk. 
4 P.M.: Etectricily fgeneral faradization). 
6 P.M.: Supper, with milk. 
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8 p. M. : Reading aloud by nurse for one-half hour. 

9 P.M.; Light rubbing by nurse with drip-sheet. 

Eight ounces malt extract with meals ; tonic after meals. Eight 
ounces peptonized milk with biscuit at bedtime, and a glass of 
milk during the night, if desired. 

This may be modified in various ways according to the sj-rap- 
toms. If a mild case, the patient may be allowed to sit up for a 
few hours, or even go out for a drive. . 

Object of the " Best Treatment." — Of which rest is the essen- 
tial factor, Ib (1) to secure rcpoec and time for recuperation from 
exhausted nervous stales, and this in assisted by (2) isolation from 
friends and other sources of cause for expenditure of nerve-energy ; 
then comes (3) massage and electricity, both agents to mechan- 
ically exercise ihe muscles, to hurry the blood and lymph streams 
on, and to stimulate metabolism without using up the patient's 
little reserve force. To use Dr. S. Weir MitcheU's apt phrase, 
"massage and electricity deprive rest of its attendant evils." Im- 
agine any one in health lying al>e<l for twelve weeks or more with- 
out this excellent energizing agent. He would more likely waste 
than gain in nerve or muscle tone, and even if his weight should 
possibly increase during the time, it would be in flabby tissues, 
the majority of which would be only deceptive evanescent fat. Fat 
in itself is a burden, not a gain, to the individual. Better lie 
" lean "' and hardened, as the athlete or thoroughbred, than to have 
excess of the so-culled pantiictths ndiposus. 

ON THE CARE AND TREATMENT IN CONVALES- 
CENCE FROM FUNCTIONAL NERVOUS DISEASE 

There is no department of neurology- more neglected than the 
proper understanding, or at least if appreciated the neglect of 
BufScicnt advice to convalescents from serious disorder of the 
nervous system; and in this place we shall devote especial con- 
sideration to functional diseases, those so considered in the nh- 
senoe of accurate scientific data to throw the light of a definite 
pathology upon many cases of them. Therefore those diseases 
to be discussed shall he naturally enough neurasthenia, hys- 
teria, and chorea — the aiitlior admitting, however, that there are 
many cases secondary to some physiologic perversion or to an irri- 
tation ; still, as it is always diPRcnlt to determine the fans et origo 
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maii. the majority ol casee are usually set down in the text-books 
as functional. As it is not intended to be specially sfientific as to 
setiology, and as the resultant disease (whether functional or due 
to priniHt causes other than the ordinary overwork, mental strain, 
etc.) is the same, the treatment of convalescents from either CBsen- 
tial or from secondary neurasthenia would be in large measure 
alike. Dismissing at once this subject of letiologj- — not becanse 
of its lack of importance, for we puqiose insisting upon the keep- 
ing clear of all causes for the development of a secondary condition 
in the beginning or at any stage — we shall formulate certain prin- 
ciples to be obeyed in the management ot cases where diagnosis 
of the diseases under discussion has been (wtablished; in other 
words, the care of the patient after the malady has fully developed 
and has l>een treated successfully towards the happy issue of cure, 
which latter can be maintained only by the principles that we shall 
attempt to lay down in this contribution. We will include there- 
fore, in this practical treatise, suggestions for the betterment of 
the person who is called by the physician — for the want of a better 
name — " generally nervous," the result of previous functional 
nervous disease. 

Hental Care. — In the first place, these patients must be schooled 
or educated in self-control. This may seem to savour a bit of 
charlatanism ; but when the profession learn to better appreciate 
that there is really a psychologic basis, a suggestion, in this form 
of therapeusis, there will be less chance for Christian Science and 
other fads, with more adherence to true medicine, so that the 
proper balance may some day be reached, and the modest medium 
of common sense more generally prevail. Nor will there exist, 
at that happy time, any basis for the rather trite slur at the social 
fabric which "Mr. Pooley " has recently expressed, in effect, that 
Christian Science believes there is no disease, and physicians be- 
lieve that everything is disease. 

A certain amount of time will be required therefore, by 
the alienist, and neurologist, in explaining away, to intelligent 
people, certain fads with which they have become infected; and 
while the task is a hard one. results of treatment will show 
a fair enough proportion of success, and the doctor will at 
least be given credit for making the endeavour to rid society of 
these baneful influences. Of course, if you arc dealing with a 
crank, diplomacy will l)e shown by dropping the subject. As it 
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has well been expreasod by eoiiie one, " Vou can take a crank by the 
hand, but cannot lead him on." With these few worde, we shall ' 
diBniisa the somewhat mysterious side of medicine, so essential to 
success, however, and pass to moro scientific truths — the care of the 
human body physically, the better understood and more easily ex- 
plained matter. 

Phjraioal Care. — Most patients, after an attack of acute or pro- 
longed functional disease, feeling the burden lessened and cure set 
in, will, in their exhilaration, und from the fact that the nervous 
systi'iQ does not feel the insult at first, go back to the usual method 
of life — of strain and overwork — with a zeal that will usually pre- 
cipitate disaster if persisted in; so that, as regards rest, the con- 
valescent should be taught responsibility in the care of himself. 
If he refuse to carry out our directions, the result cannot be 
hlamed upon his physician. These are they who pass from one 
reputable man to another, without any permanent good results. 
This is only within the bounds of reason, and does not necessarily 
require scientific demonstration, valuable as that may be. It is 
an axiom of nature that rest should follow' after the central neu- 
rones have once been depleted, physiologically or pathologically. 
Even in cases of hysteria with full muscular vigour, I doubt if 
overuse of the muscular system will but prevent fullest recovery. 
In the cases of hysterical palsies, it is necessary, however, to en- 
courage exercise to a limited degree in order to give confidence 
to the patient, as. well as for development of the wasted muscles. 
Thus, the most desirable forms of exercise during the late, ultimate 
convalescence from neural maladies are in a general way to be 
made different from the exercise obtained by the patient in his 
usual routine of life; and here again the psychologic element must 
enter prominently as the reason for this lietterment. Exercises, 
therefore, that keep the patient away from his usual line of 
thought, or prevent him from thinking about self, are to be en- 
joined. And if the patient can lie kept off his limbs, it will he 
more advantageous for rest of the central nervous system, and 
thus recreate that reserve force which has Iiecome wanting in them. 
So that rowing, canoeing, horseback-riding will he much more valu- 
able than golfing, tennis- playing, or howling. 

Adjuncts and Hedication. — It is important to trent svmptnmat- 
ically organs tlmt arc disturbed in function during convaloscenre 
from the diseases under discussion; thus, in cases of gastralgta or . 
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of BuperscnsitiveiiosH of Ihc gastroiutcstinnl trnft, it may lie neces- 
sary lo treat the niueous nieiiibrane. lu thene cases, we have a 
neurosis of the vagi nerves and of (be abdominal evinpnthetic 
system. 

In the case of Mrs. W., a woman of delicate constitution, aged 
thirty-six, under the writer's care, suffering from eesential neuras- 
thenia, the result of society indulgence, one of the most annoying 
features in convalescence was subjective sensation of distress in the 
abdomen. Three years previously, this had assumed a form of 
distinct gastralgia. The use of intestinal antiseptics, as small 
doses of salol, also the addition as a digestant of ox-gall, gr. i, 
and extract of gentian, gr. J, a half-hour after meals, acted effi- 
caciously, and the patient has gone on to complete cure after a 
prolonged Ireatment which had not entirely restored her equilib- 
rium when she left for the country, It was this little addition 
of a digestant that capped the climax towards cure. She gained 
filteen pounds in four weeks. 

Another case of Miss P., aged twenty-five, a very intelligent 
young woman, was a most persistent case of neurasthenia, greatly 
benefited by intestinal antiseptic treatment in addition to a semi- 
rest cure. In this case large amounts of indican were found in 
the urine. 

Another adjuvant in the treatment was high flushings of the 
colon with a solution of lime-water, and it was interesting to see 
a facial acne disappear with the general improvement of the ease, 
and especially after resort to the measures mentioned. The reten- 
tion of toxines in the system is undoubtedly a factor in preventing 
many cases of neurasthenia from reaching fullest health; until 
this detail is carried out, the patient will never become well. The 
writer has seen good results in the treatment even of epilepsy by 
means of antiseptics and flushing the intestine with copiously pure 
water between meals. 

Apropos of this subject, the reader is also referred to an article 
by Morris de Flcury in the Bulletin Gfn^ra! de Th^rapeutique, 
November 2.1. 1900, in which he gives tables showing, in the Es- 
cretion of Frine in Xeurasfhcnia, the amounts of uric acid, urea, 
and phosphates; the earthy phosphates Iwing greatly in excess 
of sodium and potassium. Indican or skatol was found 73 
times out of 100. The coefficient of oxidation was decreased 
65 times out of 100 ; the increased acidity of the urine and density 
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f of the s»nii', 511 timts out of 100 cases recordetl. Such data as thia 
Koes! lo provi; tlio wide-eprcai] disturbaiiw of metabolism in fuiit- 
tioiial diseiiiie. An isveGtigation ' by the writer has been for deter- 
mining the same conditions. 

The treatment, therefore, will more and more depend upon the 
exact knowledge obtained through the physiologic and pathologic 
study of chemistry, it seems to ns, for the jtermanent cure and 
prevention of these ubiquitous diseases; so that while the gastro- 
intestinal tract, the great laboratory of the body, may be second- 
arily affected in neurasthenia, it is essential to treat the symptom 
as well as the fundamental condition of nerve-cell exhaustion. 
Frequently peptonization of the.large quantities of milk taken will 
be of great value in aiding hypernutrition. The skilled use of 
massage is also a measure which will help metabolism in the muscle 
Iteelf, as well as by mechanically forcing on waste products and 
giving vigour to the circulation; for frequently, in these cases, 
the cardio- vascular system ia not doing the physiologic duty re- 
quired. 

Exeitement of an unusual nature should be strictly prohibited 
in rases of neurasthenia, and this is especially more important in 
the convalescent from chorea. In the latter disease, even pleasur- 
able excitement may lie sufficient to cause irritation, and relapse to 
follow. A very marked instance of this condition of things was 
shown in the case of a minister's daughter, aged fourteen, coming 
under my care on November 6, 1900. She had been continuously 
in choreic movements since January, 1900, having been somewhat 
improved in health by Se]itember. 1900, when she started to school 
and had a relapse. The slightest pleasures she enjoyed were suffi- 
cient to make her worse. The child was ansemic. complained of 
vague pains in the lower extremities, and was greatly emaciated. 
The use of Blaud's pill, /i grs., three times a day, of salt sponge- 
baths at night and of arsenic in small doses, and the insistence 
upon the use of woollen underclothing, by July 3, '1901, eight 
months after beginning treatment, brought her to a timely cure 
— to health she had not known for many years. This case is de- 
tailed to show that chorea is no slight disease to deal with, and 
that it should be studied in all of its aspects as to hygiene for the 
patient, if health is to be restored. It may have been that previous 

' Urio AeJd Excretion in XenrasthdiiB, Transactions of the College of 
Phfsiciuis of Philndelpliia. vol. xxii, IBOO. 
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fjiilures tn this i'Ubo wore duu to ii lattk of li_ygienii' jiriTiiiilinns 
being insisted upon to the parents, who were perfectly willing and 
did carry them out when so forcibly directed, of which they are 

the greuteat appruciatyrs to-day. 



CLIMATOLOGY OF NERVOUS DISEASE 

Under climatology come temperature, humidity, winds, purity 
of air, rarefaction of air, sunlight, electricity, soil, woodlands, and 
social surroundingg. The therapeutic cliniate is one which im- 
provcB functional activity or increases the resisting power of the 
organism. Climatology, the medical geography of climate, is to 
climate therapy what materia medica is to therapeutics. TJie main 
use of climatotherapy is as an adjuvant to ordinary therapeutics. 
Dr. A. Manqtiat, of Nice, has given the best authoritative study 
of this importiint subject.' 

Difficult though it be, certain fundamental facts must surely 
exist and are being gradually worked out. The writer has made 
some studies* upon the climatology of neuraKthcnia, finding that 
one of high winds or in an altitude above 2,000 feet, or in damp, 
low countries, is bad for this disoase. Moderately high altitude, 
8,000 feet, is, on the contrary, desirable in scltrotic cord diseases, 
since decreased atmospheric pressure favours better circulation. 

More elemental facts to be recalled are tliat air at sea and at 
high levels is purest. The temperature above sea-level dimiuishes 
about 1° F. for every 300 to 400 feet, and is less the drier the 
air. Temperature of air varies less near aea-level, and is less in 
the southern hemisphere. The higher the elevation and ihe colder 
the air the less moisture it contains. Ozone and electric influences 
of mountain countries are apt to irritate nervous people. Weber 
speaks of murine, low-level inland and hi/jh-hrfll inland as the 
great divisions of climate. Warm marine climates and sea voyages 
on calm water are best, perhaps, of all for neurasthenics. High 
climates are best for ansemic cases. The Riviera, low Colorado, 
Canada fin summer) are the most desirable climates for the nerv- 
ous invalid. Inland Maine is also of value. 

' Biillptin mcdicBle, November 37 and December 14. 18, 1901, and January 
1 and B. 1903. 

* riimatoloRT of NeurAxthenia, Medical News, January, 1901. and Korruus 
Cardiac Sjniptoras due to High Altitudes, February 14, IBOS. 




CHAPTER V 

SYMPTOMATIC DISORDERS 

VERTIGO 

Synonyms: Dizziness, Giddiness, etc. 

By vertigo we understand a disturbance of consciousness, char- 
acterized by a feeling of objects moving (objective vertigo) or of 
a sensation of the person moving, which is termed subjective ver- 
tigo. 

Causes, — The causes of vertigo may be classed somewhat like 
those of headache: (1) Hiemic — anaemia, hypersemia, etc.; (2) 
toxic — tobacco, alcohol, lead, etc. ; (3) arterial sclerosis ; (4) acous- 
tic nerve irritation; (5) neuroses — neurasthenia, epilepsy, etc.; 
(6) reflex— ocular, gastric, organic, as organic brain disease; (7) 
mechanical causes, as swinging, sea-sickness, car sickness. 

Symptoms, — They usually come on suddenly, and last but for 
a few moments. The patient may have the sensation of rising 
or sinking, or objects moving or whirling about (the objective 
form), or the patient himself may feel as though he wa* revolving 
or to rise and fall (subjective form). There is a sense of alarm 
and a feeling of faintness. Cerebration is disturbed and ideas are 
confused. There may be nausea or vomiting. The patient usually 
totters, and sometimes Jails. It mav be due to certain lesions of 
the cerebellum and its peduncles, or of the labyrinth of the inter- 
nal ear. It is then usuallv associated with forced movements. 
The chanioteri.vtio of vertigo is that it is relieved when the patient 
lii^ supine. This is the opposite condition in a ease of headache. 
(Siv sivtion on Headache.) 

A large propimion of the vertigoes met with are due to dis- 
ease or irritation of the eighth nerve and its centres. The more 
iH>mmon cause is a lesion of the labvrinth of the internal ear. 
Vertigo, therefore, is a symptomatic disease. If the blood is debil- 
itated, anaemia, or if the patient is plethoric, hypi^nemia, the svmp- 
loms of this afftvtion will come hand in hand with the vertigo. 

lU 
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If the (lineune bo due to arterial Bcleroeis, which proiluces n local- 
ized aiuemia uf the brain, the vertigo will theu be associated with 
syiuptoiue of cerebral arterial sclerosis. Ib lioiiic of thew ciiiics 
thu kidne^B are alec affueted in tlie process, and we have the s^mp- 
tomatologj' of the red-granukr kidney, low specific gravity to the 
urine, decrease in the quantity of urea, etc. If at<soctated with 
neoroses, we have the characteristic symptoms of these several 
affections, such as ueurasthcnla atfd hysteria, uud the vertigo will 
be apt to present exacerbations commensurate with the paroxysms 
of the several diseases, or else the vertigo will be more exaggerated 
sequent to aggres£ion of Bymptoms of the neuroses mentioned. 'The 
reflex vertigoes will be associated with the organ that is particu- 
larly involved, as the cause of the irritation. Thus a patient suf- 
fering with astigmatism would complain of the eyes, as a rule, but 
not always so, however. The patient with gastric vertigo would 
have gastric attacks or crises. This is more usual in persons about 
middle life. From organic brain disease the reflex vertigo would 
be associated with some patholo^e process going on within the 
cranium. The mechanical causes giving rise to vertigo will be 
easily enough determined by the careful observation of the physi- 
cian. Toxic vertigoes are associated with sepsis in different parts 
of the body, or' are from drug poisons, such as tea. lead, coffee, etc. 
Auto-intoxications will be associated frequently with the finding of 
indican in the urine; the gouty with secretion of urea, uric acid, 
and alloxuric bodies, and other end products. 

Diagnosis. — The differentia] diagnosis of vertigo would depend, 
as above indicated, by noting the symptoms of the several diseases 
associated with, preceding, or following the attack. 

Prognosis. — This depends entirely upon its duration and the 
ability to cure the cause. Ha'mic and toxic vertigoes will usually 
recover if treated early. Those cases due to arterial sclerosis are 
very bad as to the prognosis. Those due to neuroses are also 
difficult cases to manage. The mechanical vertigoes will snbeide 
with altfitement of the cause. 

Treatment. — Quietude is an essential. ■ This will depend en- 
tirely upon the cause. If there he ana?min, hrematics should be 
administered, such as tincture of chloride of iron and Blaud's 
pill. If due to plethora, vcnpsections, or better, wet cupping or 
the application of the natural leech, will often prove of great 
value. The use of potassium iodide as an alterative and sorbefa- 
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i-ii'iil, vLHitinui'ii in finiall doses, nfu-n produce marked amelinra- 
lioL nf ili« symplimis on any case. N itroglyc-erin -j^ gr. I. i. d., 
at Kpt. of gluuoiii, 5-tiuniiti dot-pfi. If L>Br diecHHc is present, the 
case should he referred to a comjietcut iturist for the proper diag- 
nosis aod treatment of the condition. 

The patiiiiit should lie supine during an attack. 
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INSOMNIA 

This is sometimes called sleep lessnetis, and is given to those 
conditions of insufficient or restless sleep or to the entire absence 
of sleep for a Inng time. Certain persons present idiosyncrasies 
as to the amount of sleep rerjuired. Napoleon required but a few 
hours out of twenty-four. It is said that some people can go with- 
out sleep for indefinite periodsi, as long as two or three weeks at a 
time, cases heing on record of much longer times of the waking 
state, inflicted us a punishment. Eight hours in twenty-four is 
the average for an athilt; children require more. 

Causes. — The male sex suffers more than the female sex, no 
doubt due to employment being more of a mental nature in men 
than in the majority of women. Labouring classes are less liable 
to insomnia than those engaged in business or professional pur- 
suits. It is frequently hereditary, no otlier exciting cause existing 
that is known. It is also seen in certain diseases, such as goat and 
lithsmia, etc. Quite probably it is the result of auto-intoxication, 
the absorption of certain ptomaines or leucomaines, or other dia- 
thetic by-products. Diseases of the cardio- vascular system may 
lead to insomnia. Poisons may also cause insomnia, such as are 
seen as the result of syphilis, malaria, chronic nephritis, or other 
infectious diseases, lead -poisoning, etc. Those cases which are 
not due to definite lesions are designated functional : for instance, 
the insomnia of neurasthenia and vaso-motor disorders. 

The time of the sleeplessness varies. Some persons cannot 
sleep during the early hours of the night, and others will awaken 
at a certain time and cannot sleep thereafter. Tn children it is 
accompanied bv much mental and physical disturbance, such as 
dreams, physical or mental excitement. 

The patient is also seen to be irritable from the loss of sleep, 
and this is much more exaggerated in children 1han in adults. 
Insomnia from neurasthenia usually presents a tumult of thongfata 
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passing through the mind which seem to prevent sound sleep; 
Of in them sleep is very superfiml, the patiunt being aroused 
very easily and frequently imagining that ho was partially awake 
during the sleeping period. In this form the patient wakee easily 
and afterward feels "draggy," as though he had had no rest at 
Jill, and frequently describing the ttensation as though he waa 
Weaker after his limited sleep than before the time when he went 
to rest. In the ineoninia of adult insane, there is a still greater 
degree of restlessness. A symptom described by Weir Mitchell fre- 
quently occurring just at the pradormiiim is a sudden jerking 
of the Irody, which arouses he patient just when he was passing 
into a doze. 

Pathology. — This seems to be as yet unknown. It is very likely, 
however, that there is a variation in the calibre of the cerebral 
vessels, causing congestion, due to a weakness of the sympathetic 
Bystem. " Retraction " of the cerebral neurones is also given as 
the " neurone theory of Bleep." The pathology of symptomatic in- 
somnia, due to organic disease, would be the pathology of the 
disease in question, as a chronic meningitis, cerebritis, gummata, 
etc. 

Treatmeiil of essentia! insomnia, so called, lies often in the 
treatment of some general disorder, such as hysteria or neuraa- 
thenia. If antemia, lilhffimia, urcemia, or other toxic influences 
exist, lliey must be removed by the proper remedies for these con- 
ditions. Measures for tlie relief of the symptoms themselves should 
be adopted, and the patient should get rid of worry as much as 
possible. The use of the constant cold douche to the spine from 
three to five minutes, followed by cold sponging of the body, usu- 
ally produces sufficient reaction to cause a dilatation of the su- 
perficial blood-vesBids to induce sleep. The overuse of the hot 
bath is to lie decried, since it is apt to weaken the patient, and 
by not producing proper reaction to the surface will allow stag- 
nation of the blood in the meninges. The methods of counting 
or other monotonous occupations will sometimes avail, but these 
are of doubtful efficacy, and should be substituted by other forms 
of ■occupation. The patient should live in the open air as much 
as possible, and pnrticularly in those localities where dry winds 
prevail and at low altitudes. Hmgs used with caution are bro- 
mides. 1ft to 15 grains, at bedtime or in combination with chloral 
hydrate, 5 to 10 grains, being cautious to guard the heart with 
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liic 118P o[ ilie laltor tirug, Trional or sulphonal in 1.5-gniiii doses 
in hot milk are tlic best hypnotics. HyoKcyutnim in some instances 
is efticacioUB, Paraldehyde in Hrnchin dosee is a valuable liypnotic 
in inBomnia due to tileoholism. Camphor, opium, and the evanes- 
cent drngB, aa asafcctida, musk, valerian, etc., are all of value in 
hyatericnl or neurasthenic insomnia. The use of massage and 
Swedish movements at bedtime are measures that are of great 
value, and particularly the eiHeurage to the face, thus producing a 
quiet effect through reflex action upon the cerebral corte.\. 

NEURALGIA 

This is a type of pain, shooting in character, occurring along 
the course of a sensory nerve, and functional or toxic in nature. 
There arc different varieties of this disease, as follows ; trigeminal, 
brachial, sciatic, cervical, intercostal, anterior crural, and visceral, 
etc. Remmisceni neuralgia is that, which exists after the cause 
has disappeared. It is at times a monohysterical sign. 

Causes. — Common prcilisposing causes of this condition are 
early adiilt life, debility, and hereditary predisposition. The char- 
acter of Ihe pain is sharp and shooting in nature, and frequently 
accompanied by tender spots or points over the exit of the nerve 
from a canal (points of Valleix), although firm pressure over the 
site of the pain will generally give relief. Vaso-motor and secre- 
tory symjiloins may occur. 

Facial Neuralgia. — This is induced by cold exhausted condi- 
tions, and is more frequent in the female sex. It has a distinct 
hereditary temloney. The attacks come on at irregular intervals, 
and involve some one or all the three branches of the fifth nerve. 
The pain is sharp-shooting and paroxysmal. 

Treatment. — This consists principally in the protection of the 
surface and the building up of the system, and for the attack the 
use of analgesics, such as phenacctine and antipyrine. The appli- 
cation of warmth to this in ihe shape of hot water is Hometimea 
a means of relief. The use of cod-liver oil, to build up the system, 
is a valuable adjunct. Aconitia in yj^-grain doses is of value. 

Tic DoQlonreiix. — This is a most severe form of facial nen-^ 
ralgia. 

Sympioma. — A sense of numbness, occurrinfr nt the site of the 
branch particularly affected, such as the superior maxillary branch, 
finally followed by dull pain, which soon amounts to acute suffering 



i 



SYMPTOMATIC DISORDERS 



and rather spasmodic in nature. In the height of Uie paroxyani 
the patient is in moet exquisite suffering, all the branches of the 
fifth nerve being involved. There may be an ephemeral blindnese, 
occurring on the side affected. An attack may last from one to 
two hours to twelve houra or even longer. There may also be 
Bpasm of the facial muscles. The teeth may be very sensitive 
during or after an attack, and sometimes the pain is so localized 
in the teeth or maxillte that the physician or patient may think 
the tooth is the real seat of the disorder, and for this reason many 
teeth are extracted. The frequency of paroxysms varies from once 
a day to once in several weeks, although some cases may go much 
longer. The exciting causes are worry, overwork, exposure to 
draughts, and dampness. 

Diagnosis.— This lies between this disease and migraine, but the 
character of the pain in the two diseases is essentially different, 
and there is not the nausea and vomiting in the trifacial neuralgia 
as in sick headache. The type of pain which is induced by these 
paroxysms and may become chronic or hallucinatory is an exam- 
ple of reminiscent pain, and is a psychic phenomenon purely. 

Prognosis. — As a rule it is unfavourable. The patient seldom 
gets entirely well after the disease has once been established. 
Some few cases, however, have been cured when treated in their 
incipiency. 

Pathology. — This consists in subacute neuritis in the branches 
of the fifth nerve; also degeneration of the Qasserian ganglion in 
the worst cases. 

Treaimcnt. — In the treatment, examination of the teeth should 
be a point in order to determine refles points of irritation. Any 
other irritants about the face should be eradicated. For the par- 
oxysms of pain, the use of analgesics is indicated, as phenacetine 
combined with caffeine. Galvanism by placing the positive pole 
over the painful area is of service. At times a hypodermic injec- 
tion of morphine will have to be given in order to relieve, although 
this should be in a cuardcd measure in the treatment. Cannabis 
indica is of some value in these cases when given in prolonged 
email dosage. Cod-liver oil and tonics, with the use of iron in 
aniemic cases, is very good treatment. Excision of the Gasserian 
ganglion is to be hnd ar^ a Hernirr rrsxoH. 

Intercostal ITevralgia. — This is a form in which the pain la 
limited to the distribution of the intercostal nerves. This is some- 
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timeB designated pleurodynia. The pain is worse on movement 
of the side or in the ordinary respiration of fhe patient, so that 
it is frequently called "a stitth in the side." 

Prognosis. — This is favourable. 

Treatment. — Tliia is the same as for other forms of neuralgia, 
plus the strapping of the side of the chest; or the use of eouuter- 
irritation by means of the use of the actual cautery will aometimea 
give relief. The so-called herpes zoster is the type in which we 
have a neuritis of the intercostal nerves and frequently an erup- 
tion, vesicular in character, along the course n{ the nerve. Thia 
disease eeenis to be in some cases infectious in nature, and is more 
frequently seen in childhood than in adult life, it also very fre- 
quently being bilateral. 

The treatment of herpes zoster does not differ from that of 
other forms of neuralgia except that protection lo the eruption 
of the part should be insured. This can best be done by means of 
oiled sili or cotton batting. 

Sciatic Neuralgia. — This is neuralgia of the sciatic nerve. 
Some doubt tlie existence of pain in the sciatic nerve area with- 
out there being an active inflammatory lesion present. There are 
a certain ntimber of cases in which the increased reactions and 
exquisite neuralgic pain, without tenderness on pressure, would 
lead one to suppose they were not inflammatory. 

Prognosim. — This is, as a rule, good. 

Treatment consists of splinting the lower extremity during 
the eJtacerbation of the disease. The use of the ordinary reme- 
dies mentioned above is indicated. The majority of persistent 
cases that do not respond to the treatment outlined are really of 
an inflammatory nature — a neuritis. (See section on Neuritis.) 

Anterior Crural Nearalgia, — This is a neuralgia existing along 
the course of the anterior crural nerve, as its name would indicate. 
The pain shoots down through the outer upper aspect of the thigh 
towards the inner side of the knee. This sometimes is induced 
by lesions, as indeed is sciatic neuralgia in the pelvis, such as 
tumour, growths of bone. It is also dcsignateii paraslhetie 
neuralgm when the distress- is of a burning sensation. 

Prognosis. — This is good if the original cause can be relieved 
or cured, as (hrouRli removal of a tumour. 

Treatment. — This is the same as for the other forme of nea- 
ralgis, except that nerve Htretching is singularly often curative. 
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Visceral Neuralgia. — Gastralgiu is one of the most important 
foniifi. This consists ol pain loeaiiiwd to the epigastric region. 
It bears no relation to the ingestion of foods particularly, ex- 
cepting that it is at times relieved by taking of food. The dis- 
ease is due to the irritation of the gastric filaiiiente of the pneumo- 
gastrie nerve. 

Prognosis. — This depends upon the condition of the system. 
If metabolism improves the patient usually rei'overs. 

Treatment consists in the application of heat to the epigas- 
trium, the use of Fowler's solution in gradually ascending doses, 
givtin aftt-r meak (gtt. ijj to x t. d.) and treatment of existent neu- 
rasthenia. The use of rejMjated blistering I have seen cure. 

Heoralgia of Heart.— This consists in painful paroxysms about 
the pnecordia, and accompanied by a subjective feeling of pending 
death. There is a sense of constriction, as though the heart was 
grasped in a vice. The lips become pale, the pain is most in- 
tense in the pnpcordia, of a constricting character, and frequently 
shoots down the left upper extremity. The palient becomes cold 
and clammy, and lies, through both fear and inability to move 
on account of the pain, in a position of fi^iity of the entire muscu- 
lature until the passing of the spell, which may last from three to 
four minutes to an hour. The patient after the attack is greatly 
weakened, and it is some hours before the sense of fear and the 
psin fiubsides. Angina iK-cloris recurs without definite cause, 
although exercise may induce an attack. 

Pathology, — Sclerosis at the orifices of the coronary arteries 
with narrowing and fatty change has been found. 
Progttoms. — This is absolutely unfavourable. 
Trealment consists in the use of amyl nitrate inhalations dur- 
ing an attack, nitroglycerin over continuous periods, and the relief 
of arterial sclerosis, if present, by the uw? of potassium iodide. 
,'Snch patients should live a quiet life, never indulging in over- 
li'Mting or in stimulation. Mental strain should be avoideil, since 
■ tiiia is one of the patent causes. In the ninsl serious attacks hypo- 
l- dermic injections of morphine may be necessary to relieve the 
[pain. 

HEADACHE 

This is a condition of ^nin in the head. It is due to irritation 
httt the fifth nerve branches. The characteristic of headache is that 
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il is usuiilly niailo worse when the patient lies down — i. e., when 
the hiwl is lowered, with the exception of ansmic headaches, 

Vauset, — Ovorwork, malaria, and other infectious diseases, 
poisonings from witliout, such as tea and various drugg; poieons 
friMii within, due to disturbance of metabolism, such as in gout 
and rlieuiuHtiNni, anuimia, and in discaseB of the meninges. Final- 
\\, hendaches are due to organic diseases of the brain, its mem- 
brani<:i, or overlying structures. Some types of headache are: 

Boring, often described as though a hail were driven into the 
viMtox, the BO-ealled lavua of hysteria. 

Shootbg or neuralgic headache, which is parosysmal and ex- 
tremely painful, 

Constriction or helmet-like headache, characteristic of neuras- 
thenia, consists in the sensation of constriction about the scalp 
with vague pain through the fop of the head. 

Finally, we have another type of headache, which is confined 
to one side of the head, and is called migraine or megrim or hemi- 
crania. 

J. C. WUeon gives as causes of headache: 

1. Reflex Irritation — viz., ocular (eye-strain), nasal, pharyn- 
gi>nl, audiiory, decayed teeth, reproductive organs (especially fe- 
male), llioraeic and abdominal viscera. 

2. Toxeemlc. — A. Infections, as acute infectious diseases; ma- 
laria. 

B. Incomplete or perverted physiologic-chemical processes, or 
the defective elimination of waste, as unemia, diabetes, gout, 
lithtemia, rheumatism, gastro-hepatic derangements, constipation. 

C. Action of drugs and poisons, (a) Acute: nitrites, quinine, 
opium, alcohol, carbon dioxide, etc, (b) Chronic: lead, tohacco, 
alcohol, opium, tea, coffee, 

3. Circulatory Distnrbancei. — A. Passive congestion, as hy pos- 
tnre; tight clothing about the neck; pressure on veins by tumours. 

B. Active hyperrpmia, from escessive physical or mental strain; 
early stage of acute meningitis. 

C, Anfemia, following loss of blood or the idiopathic anaemias, 
cially chlorosis. 

MIGRAINE (Sick headache, megrim) 

line is a type of headache which is so distinctive in its 
to warrant special discussion. There is a hereditary 
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predispoeition very strongly manifest in this disease. First, direct 
hereditary prediepositioii to the disease itself is transmitted, sec- 
ond, where epilepsy or some other form of neurosis exists in the 
ancestry. The characteristic features are a periodic discharge of 
seneory impulse from the sensory nerves, producing pain. The 
attack itself is ushered in hy hallucinations of siglit, frequently 
accompanied by fortification lines, which are subjective phenom- 
ena of divergent lines appearing before the eye of the patient. 
Hemianopsia may develop. The pain is usually first manifest in 
the first division of the fifth nerve, and the pain is limited to one 
side of the head as a rule; hence the name of hemicrania. Soon 
after the onset of psin there is nausea and vomiting, the patient 
becoming very sick at the stomach and the pain reaching extreme 
intensity in from one to three hours, sometimes associated with 
a spasm of the muscles on the affected side of the head. The at- 
tack itself lasts from six to eight hours, when the pain gradually 
subsides, leaving the patient in a weakened condition, from which 
it takes him some days to recover full vigour. There is never 
loss of consciousness during the attack, but at times the exhaus- 
tion BO closely simulates an abeyance of the mental state that 
epilepsy is with difliculty different! ated from migraine, some au- 
thors claiming that there is a direct relation between the two dis- 
eases. The attack of migraine comes on periodically, and the pa- 
tient may have recurrences once a week or once a month, and in the 
female at the menstrual epoch, or leas frequently. The attacks 
seem to be induced by overeating, auto-intoxication, and infectious 
diseases, such as malaria, etc. 

Prognosis. — This is very indefinite. A guardedly good prog- 
nosis can be made in cases where there is not a history of direct 
■'heredity and in those nf good constitution. 

Paihoto(jy. — This has not as yet been definitely determined. 
I'So far as we know, it is a functional disorder, consisting of peri- 
liodie discharge from the sensory cortical neurones, as already mcn- 
[itioned. 

Treatment. — This consists of measures between the attacks and 
idsring the attacks. The emnnctories should be kept in good con- 
'^ttion, the liver and kidneys active. Any dialhelic diseases should 
p1)e treated, such ns rheumatism, pout. etc. Carlsbad salts or Ro- 
■Vhelle salts are of value to keep the liowels in a soluble condition 
Bind for the elimination of toxines. Salol, in 3-grain doses t. i. d. 
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is of value here. For the attack itself, phenacetine is a valuable 
remedy, given in 5-grain doses, repeated three to four times each 
day, and if not effective can be gubstituted by other analgesic drags, 
such as antipyrine. The use of tincture of cannabis indica is of 
value iu sonie cases, and should be given in Piiiall doses, 3 drops 
t. i. d., gradually increased to the physiological limit. In the worst 
attacks hypodermic injection of morphine may have to be resorted 
to, but this must be guarded, else the drug .habit may be brought 
about. 

MENIERE'S DISEASE 

This is a persistent neurosis in which vertigo is one of the most 
important symptoms. There is also irritation or disease of the 
eighth nerve or its centres. The inner ear is usually affected in tlie 
labyrinth. Deafness is progressive from the first. 

Symptoms. — These are of the most exaggerated type of vertigo 
where other causes are excluded, excepting diseat* resident in the 
internal ear aud where vertigo is associated with extreme nausea 
and attacks of syncope. In this form of vertigo, too, the pro- 
gressive deafness and tinnitus aiirium accompanied by forced 
movements, staggering gait, or absolute inability to walk, due to 
the dizziness in the worst cases, each time the patient arises from 
the horizontal position, are all diagnostic. The coiirse of the dis- 
ease is downward from the very first, the patient usually failing in 
general health on account of the extreme distress and inability to 
retain food. Deafness becomes profound as the disease progresses, 
and when complete deafness is present the vertigo ceases on ac- 
count of the destruction of the auditory centres of eqitilihrium 
which have been irritated. 

Diaijnosia. — This is not difficult if the above points in symp- 
tomatology are carefully remembered. 

Prognosis is guarded even in eases where the deafness is only 
slight and the disease not too far advanced. Usually the deaf- 
ness becomes absolute when vertigo ceases and the patient is much 
better in general health. 

Treafment. — The treatment indicated above for vertigo ia em- 
ployed. A drug which is harmfiil in the ordinary cases of vertigo, 
but is of value in these cases, is quinine. This is given in small 
doses and then increased until einchonism results, the drug then 
being withheld for a time and renewed at intervals in fairly large 
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physiological doses. Opium has been recommended in this disease, 
but this should be used guardedly on account of the danger of 
the drug habit. Uydrobromic acid in the form of a syrup, given 
30 drops a day, or the usual bromide salts in moderate doses, or 
salicylate of soda, 5-grain doses, t. i. d., will be of great service 
in these cases. Sinkler recommends ergot. Hirt recommends 
hypodermics of 10 drops of a 2-per-cent solution of pilocarpine. 
Bromides given in large doses (gr. xl, t. i. d.) have been recom- 
mended. 
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CRANIAL NERVES 

DISEASES OF THE CRANIAL NERVES 

OlfKCtory. — Tliis nerve may bo iiffectcd either by irrilaitve or 
denlnnlivc iL'sionri. If Ihe former, such as a tumour pressing on a 
rurrvc, it may produce besides the symptorae of the growth hyper- 
oimia. Destructive lesions, as continued preseure of the tumour 
itr II ncurilis of the nerve filaments, would produce anosmia, Per- 
vefHion of the sense of smell, or pnrosruia, may be a symptom in 
curtdin progressive diseases of the olfactory nerves or centres. A 
frneture at the base of the skull may be the cause of anosmia, as 
in a case of a woman seen under my care, where there were no 
other symptoms, and in which an injury seems to have been the 
exciting cause. A case reported by S. Weir Mitchell in his' Clin- 
ical Lessons on Nervous Diseases, I have also had the pleasure 
of studying, bnt in addition to this the woman had hysterical stig- 
mata, including amblyopia and disturbance of the sense of taste. 

Diagnosis and Prognosis. — Disease of the olfactory nerve can- 
not be confused with other diseases, since the specificity of the 
condition is clear, The prognosis would depend largely upon the 
lesion discovered and the possibility of regeneration of the nerve in 
these cases. 

Treatment consists in treating the cause. 

Optic. — Affections of this ncrre consist of functional amblyo- 
pias and organic diseases, such as choked disk, optic neuritis, etc. 

Optic neuritis occurs in fi.5 per cent of (he brain tumours, so 
that diseases of this nerve can be expected in that proportion in 
cases of bruin tumour, and M-hen found would be suspicious of 
the presence of a neoplasm within the cranial cavity. Atrophy 
of the optic nerve is either primary or secondary. The sclerotic 
diseases frequently have as a symptom atrophy of the optic nerve, 
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such as in tabes; am] sccondury alrojjhy of the nerve would be 
that sequent upou neiiritie, usually preceded by dioked disk. 
Hemianopsia is a iieurologic Bymptoin, and is more frequently due 
to lesiong in the traets, uautilly uniluleral. When the lesion is well 
back of the chiaBm (as far as the primary optic centres), the centre 
for contraction of the pupil when light is thrown upon the retina 
is wanting, hence IVertiickn's pupillary inaction will \mi found. It 
the lesion causing hemianopsia is back of the thalumns, the centre 
not therefore destroyed, the WernicJce's sign will not be present. 
The teat for this important sign is made as follows : Tlirow a ray 
of light in a darkened room upon the unsound side of the retina; 
it will not cause the normal contraction of the pupil for the reason 
giren; whereas, as soon us the ray of light impinges on the sound 
side of the retina, conlraction nf the pupil takes place immediately. 
This is the most delicate test, and has been by some writers thought 
impossible to make accurately, although admitting the scientific 
relation of the symptom to the disorder in question. 

Other forms of hemianopsia are binasal, which condition is 
extremely rare, and is due to a double lesion, involving the outer 
fibres of the tracts as they pass to become a component of the optic 
nerves proper on their respective sides. Bitemporal hemianopsin is 
UBualiy the result of a tumour of the pituitary body, which do- 
Btroys the anterior fibres of the commissure, passing to the inner 
side of the retina. Hence in acromegaly where the pituitary ia 
frequently found diseased that the symptom of bitemporal hemia- 
tiopeia may exist. Hemianopsia may also be horizontal, as where a 
tumour or other lesion affects one-half of the nerve or tract above 
or below, destroying it or its function, and producing blindness in 
the upper or lower fields of vision. This, however, is a very rare 
afl!ection (for illustration, see Fig. 19). 

Ilemiopia should be explained here, since it refers to the side 
of the retina blinded. For instance, right lateral hcmiopia implies 
disease of the retina on the right side, whereas it means in terras 
of hemianopsia blindness in tJie left field. 

Treatment. — Treatment of the diseases of the optic nerve con- 

! in treating the underlying conditions when bearing upon 
* nervouB diseases. Optic atrophy seems sometimes to be benefitted 
by the use of elet-tricity, pacing 6 or 8 milHampires of the gal- 
I Tanic current through the head, with the negative pole at the occi- 
put and positive placed over the eyelids. This done two or three 
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tiliH* II wwk (a tlmt' to fiw miuutes apiilkation) will ..ftcn !>.■ of 
•oiiiv IwiM-fit U» the p«litfiit. Conditiwns of errors of retruaion, 
imiw'ulHr imlwlHiKv. Hi-., an- i-iiliri'ly in the province of the oph- 
Uinliiinl.i(ti»t, wU<i eJiouW be consuU^i in nil sucJi caeee. A dia- 
WM in onv at tl»' opUc nerv(« and closely allied to diseases of tlie 
norvoHs 8tth>m i* rtt«ni<l. sim-c this insidious Winding of a person 
m«y loud to p>n»THl nervousness and even melancholia, which 
ohuiild l* lookwl aft.-r in all such cases with the idea for relief 
Ihrtniuli cvlraction of the cataract. 

OflttlWBOtor.— i'nresis of the third nerve produces nyatagnms, 
of the fveball. and ptosis. There are two types of pa- 
ralj-sifi of the third nerve — one in 
I^^^^^^^^^^^^^^B which the inusclcii alone 

^^^^^^^^^^^^^^^^H ere the to 

^^^^^^^^^^^^H which the name 

. ^^^^^^^^^^^^^^H v'hcre the muscles the 

I ^^^^^V ^ V^^^H eyeball are paralyzed, designated 
I <^^^^^^E^ ^rf^^^^l opkthalmophgui. 

^^^^^^^^^■^^^^H The causes are nicn- 

I ^^^^^^^^^^ ^^^H jngitis, syphilis, and neuritis iif the 
^^^ fl 11ITV0 and trauma as in some cases 

^m^\ ' ^ of fracture of the base of the 

V k I skull. If the cause of the lesion is 

Ilk. dL recent tertiary syphilis, the prog- 

B ^\ ', iiosis can be considered fairly good. 

jf,„ 'Xi— ' i>>'if^'TAi. NrsTAomis If it is an evidence of parasyphi- 
litic intoxication, the treatment is 
not of much avail. Instances of basilar meningitis are guarded as 
to the prognosis, since no one can tell how much destruction will 
rcBult in incipient paresis of the nerve from tlie pressure that is 
produced. 

Diagnosis. — This could not be confounded with any other con- 
dition, if the movements of the eyeball in relation to the anatom- 
ical and physiological condition of the eye are carefully studied, 
external strabismus l>eing the most prominent symptom besides 
the ophthalmoplegia already mentioned above. 

Treatment. — This consists in treating the original setiological 
factor. Potassium iodide in doses of 10 to 30 or 100 grains 
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t. i. <1. is nsually ono u( the moat valuable treatments if persisted 
in early in all acute ciises. Liiter, after the abeorption of (he exu- 
date has taken place, the use of strychniiie, if generally iudJcated. 
If fracture of the skull occurred and the nerve was severed, there 
cannot be any hoiH? for amelioration, since operation eould not 
reach tlie site of the trouble without being the cause, of death in 
itaeU. 

Patheticns. — The palsy of this nerve is due to either neuritis- 
meningitis, or trauma. It causes paralysis of the superior oblique 
muscle; the eye is permitted to turn upward and inward. If the 
condition is dependent upon a nenrologienl lesion, as indicated 
above, treatment would eome under that of the neurologist, and 
would consist in the admimBtration of iodides, and later strych- 
nine. Tlie ophthalmologist, as in all diseases of B]M)eial nerves of 
the eye, should be consulted in order to determine any special 
treatment of the eye affection itself. Isolated palsy of the fourth 
nerve is rare. 

Trifacial. — This is one of the most important nerves in the 
affections of same, from a neurological point of view ; since diseases 
of this particular nerve produce more suffering and occur more 
frequently in neurotic individuals than in any other nerve. The 
cortical centre of this nerve is in the anterior part of Broca's 
convolution, the lower centre being in the floor of the fourth ven- 
tricle. The lesions producing diseases of the fifth nerve are either 
central or peripheral; excepting in some few cases of cortical dis- 
eases where the lesion is supranuclear. There would not hy the 
reaction of degeneration in any degree of destruction of this cen- 
tre, whereas, if peripheral parts of this nerve are involved, degen- 
eration of the branches would occur. This is a distinctive point 
in regard to all the cranial nerves, and must be carefully studied in 
making diagnosis of a given case. Neuralgia of the fifth nerve is 

f most common disease affecting it. Tic douloureux has U'cn 
wntioned under the head of separated diseases (see Neuralgia, p. 
The simple neuralgia of the fifth nerve would be looked for 
in the different branches, acccording to the site of the disease, which 
has already been mentioned under the proper heading (see p. 117). 
It should !» especially noticed in diseases of the inferior maxil- 
L lary branch, it having a motor fibre as well as motor symptoms. 

Abdnoen*. — Paralysis of the sixth nerve produces internal stra- 
I biemus. This is frequently due to neuritis, not an unusual lesion, 
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I to tlie ophthalmologisl for an operation upon 
the muBolos afTt'rtod if dcpenoration ha« occurred. 

Facial. — This is affected from euprannclcar or infranuclear 
disease. In diecase of the cortical ccntrp, which lies in the lower 
Bolundic region, then? will be primary facial, spasm and secondary 
paralysis without degeneration. Here the lesion is generally 
unilateral, with the spasm or paralysis of the muBcles opposite; 
the eornigator super- 
ciiii muscle not being 
affected. Nuclear le- 
sions are generally 
bilateral, usually 
hieraorrhage or gum- 
' mata involving the 
floor of the fourth 
ventricle. The symp- 
toms would be pri- 
marily spasm of the 
muscles, and, finally, 
paralysis , with wast- 
ing and reaction of 
degeneration. The 
jieripheral lesions of 
the seventh nerve, 
which produce symp- 
toms of sevenlh-nerve 
disease, are, first, the 
iniracranuil ; second, 
intra-osseovs ; and 
third, extra-osseaua or extra-crantal. The lesions anywhere along 
the tract indicated in 90 per cent of cases are unilateral. They are 
all termed peripheral lesions, since they ate not in the centre itself. 
And the paralysis is designated Bell'n pahy. Tlie extra-osaeoua 
form of peripheral disease is frequently excited by exposure to cold 
and draughts (neuritis), or, as in rare cases, due to trauma. 
Such a case the author has reported in a girl where a pipe stem 
entered immediately below the helix of the ear. where it lay buried. 
The onset of symptoms in the so-called idiopathic cases is, as 
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a rtik-, euddcii, the jiatieut pi'rliupg Wiikmg ju the niorniDg and 
findiug the face drawn to the well eide. The wrinkles have dlsap- 
penred from the paralyzed side, the moutli is drawn towards the 
(Fig. SG) opposite side, and the patient is unahle to wrinkle the 
brow as well on the affected aide, saliva dribbles from the mouth; 
there will be inability to maintain the bolus of food between the 
teeth, and also some difficulty in deglutition. The patient may 
aleo complain of a sense of parfosthciiiu or numbneBe on the alfectetl 
side, but there is rarely antesthesia, in which case the neuritis has 
iDTolTed the fifth-nerve branches as well. No disturbance of the 
sense of tasle exists, The duration of this type is, on the average, 
from six weeks to three months, and depending upon the amount 
of neuritis and destruction of the nerve-fibres will recovery take 
place completely, perhajw in 50 per cent of the cases fully. The 
inlra-osseova portion of the nerve is involved in some of the so- 
called idiopathic cases of Bell's palsy, but is much more often 
aSeded when the patient gives a previous history of otitis media; 
although this might be the predisposing cause to the extracranial 
form in rare casefl. But with the history of ear disease the disturb- 
ance of the BCJJ&e of taste should be looked for, and will also be fre- 
quently found. Taste will be absent or lessened on the anterior 
two-thirds of the tongue on the affected side iu such cases, due to 
catching of the ehorda-tympani ner\*e as it passes out through the 
hiatus Fallopii. The testing for deafne^ should also not be for- 
gotten, and this would be an important point iji determining the 
Bite of the lesion, since if aerial induction of the tuning-fork is bet- 
ter through the external auditory meatus than when the fork is ap- 
plied to the temporal bone, the deafness is due to internal ear dis- 
ease; whereas if the conduction is better through the bone than 
by the external auditory meatus, the disease causing the deafness 
and the disturbance of taste is resident in the middle ear. Intra- 
cranial diaease is associated with deafness or vertigo, the latter 
being a* prominent symptom where the semicircular canals are in- 
volved, and deafness where the vestibular portion is the original 
seat of disease. In any case the degeneration of Ihe seventh nerve 
will he found after the tenth day. Prognosis is uncertain. 

Treatment. — Tn any form of Bell's palsy the treatment of the 
underlying cause is of prime importance, while the prognosis will 
be good in proportion as this cause is determined and can be suc- 
cessfully eradicated; thus, if a meningitis can be controlled early, 




vlt}- likely llie [lal.iont will roL-o¥«r the full use of this iTunial motor 
nerve. Caees due to internal or to midJle-car dlsuasc are more 
Berioue, since the exciting or predisposing eauac is thu difficult 
condition to renicdy. Sueli a ease eliould be referred early to an 
aurist for proper treatment. Idiopathic cases are best treated by 
applying a blister back of the car, keeping the patient quiet, adrainis- 
tering a purge and carefully searching for any other cause. The 
use of potassium iodide should be had early, and in fairly large 
dosage (from 10 to 15 grains t. i. d.), over a continuous period of 
two to four weeks, when the dose should be gradually lessened. 
A gmailer dosage should then be continued for a fortnight, and 
finally the patient put under the tonic influence of strychnine, ^V 
of a grain t. i. d. The use of galvanism should be instituted by the 
tenth day or second week after the onset of the disease. (See 
Electricity, p. 97.) This is the most valuable agent in the suceeaa- 
ful treatment of Bell's palsy. 

Aaditory. — Disease of the eighth nerve proper consists of tin- 
nitus aurium, due to irritation of this nerve; and deafness, due 
to destruction of the uorvL-tnmk or its centre. Certain forma of 
paralysis of the seventh nerve, as shown in the preceding para- 
graphs, may complicate, but they need not bo rehearsed here. 

Prognosis of eighth-nerve disease depends upon the nature of 
the disease within the temporal bone or whether the nerve or its 
centre is involved; in the latter treatment would be of little or 
no avail, whereas in peripheral trouble, as in middle and external 
ear disease probably much relief or cure by an experienced aurist 
may be brought about. A disease in which the eighth nerve la 
particularly involved is ealed Meniere's disease. (See Symptom- 
atic Disorders). 

GloBBo-pharyngeal. — The glosso-phjlryngeal nerve Buppliea 
motor and sensory fibres to the pharynx, the larynx, back part of 
the tongue, and sends a branch (Jacobson's nerve) to the middle 
ear. It is also one of (he special sense nerves of taste. (The 
chorda tympani supplies the anterior two-thirds of the tongue.) 

Disease of this nerve would produce, if irritated, an increase 
of sensibility in the pharynx and hj-pergeusia. wbereiis the de- 
struction of the nerve would produce loss of sensibility, with 
ageusia, on the posterior third nf the tongue. Disease of thlB 
nerve is usuaUy of central origin, and Ihe prognosis and treatment 
would depend upon the nature of the ffitiologica] factor of the 
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primary liiHensc. I'suiilly iii diseasi; of ihi,' ninlli ncrvp iiiiii'liora- 
tion h doubtful. 

Diagnosis. — This cannot be confiiflod with nny other lesions of 
any of the o tin: r, cranial nerves, when one remembers the anatom- 
ical (iistribiitinii of same aJid its function. Trrahnfvt ia of avail 
oiilv af Ihe call^e can be got ritl of. 

PneninogaEthc. — This nerve has its origin behind the olivary 
body of the oblongata superficially, and lias ita deep origin in the 
floor of the fourlli venlridp in close conjunction with the centre 
of the glosBo-pharyngeal nerve. It supplies the sensory and motor 
fibres: Ihrough (he auricular branch, passing to supply sensation to 
the external ear, and a pharyngeal branch supplying motion to the 
pharyni. There are also the laryngeal branches, of which the 
superior supplies sensation to the larynx and motion to the crico- 
thyrcoid muscles. The inferior or recurrnnl branch is entirely 
motor, and supplies the intrinsic muscles of the larynx, excepting 
the crico-thyreoid. Then there are also the cardiac fibres, the 
pulmonary and sensory, the ceeophageal, and gastric motor fibres. 
Disease of this nerve, therefore, produc<>s wide nymptomatology. 
varying from the absence of aeneation to the external env In pnral- 
yaiB of the pharyngeal muscles, cesophagenl, stomach, and laryngeal 
muscles, and even paralysis of the heart : so (hat in the majority of 
cases of disease of this centre or nerve itself death resultw from 
heart failure before any other special symptoms could come to the 
attention of the physician. Many vague symptoms in the thoracic 
cavity are dne to a neuritis of the various branches "f this nervp. 
Afl a rnle, diagnosis is not made until the final symptoms develop 
Mid the patient is carried off by heart failure. The trenlment 
would consist in eliminating canses. such as intoxications or men- 
ingitis or jtolincnccphiilitis. Strychnine may be of service. 

Spinal-acceuoiy. — This nerve has its superficial origin from 
behind the olivary Imdy, and ils deep origin below thai of Ihe 
tenth nerve, in the floor of the fourth ventricle, makin"; its exit 
through the jugular foramen and supplying motion to the slerno- 
masloid muscle, and it also gives motor branches to the tenth nerve, 
T)isea.=e of this norve is umially of an irritjitive nature, due to func- 
tional disturbances of the ceritre. resulting in spasmodic wry-neck 
{Fig. 27) or torticollis. In this affection, which nsnally has its 
onset in early childhood, and is sometimes due io rheumiitic taint 
OT to catching cold, drawing of the head forward and towards the 
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affected sidi! 



re, the chin l>cing pushed io llic oppusilc 



sidL'. It 
.■r>i>leiit tonic contraction of 
iliL- niiitM.-les. If the tra- 
l",'zius is also affected, 
tliere will be elevation 
o( the shoulder of the 
affected side. It is a very 
fhronic disease, and may 
lust for years. No defi- 
nite pathology has as yet 
l)i.;en discovered in the 
majority of cases. Some 
iire distinctly hysterical, 
us proved by the fact 
Ihitt mental therapeutics 
olten cure the condition. 
I i it occurs in early 
■■lijldhood.it may dcrorin 
I lie chest and neck of 
the patient so much that 
the deformity is a very 
importatit disability. 

Prognosis. — This is 
therefore very dubious. 
Trealment. — Both medical and surgical measures are to be re- 
ferred to; medical in the administration of antispasmodics, such 
as tincture of gcLsemium or conium, gtt. v, t. i. d. Surgical, which 
consists in the excision of the nerve in whole or in part. Some 
surgeons, as Keen, of Philadelphia, recommend the excision of the 
cervical-spinal sensory roots. This I have seen cure one patient. 
Others have been operated on with the reappearance of the de- 
formity. The patient should have a cliange of environment, and 
he should live in quietude. Proper gymnastics and chest expan- 
sion exercises are especially necessary in young persons. Appa- 
ratus is occasionally of service in relieving contractures. 

Hypoglossal. — The cortical centres are in the lower part of the 
central convolutions. This nerve has its superficial origin in the 
front part of the oblongata and the deep origin in the floor of the 
fourth ventricle, and passes out through the anterior condyloid 
foramen. It is entirely motor, supplying the muscles of the 
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tongue, cxfepting the palatoglossus, rDvlo-hyoid, and stylo-liyoid. 
TLc descendens notii branch com muni cat es with the secoDd and 
third cervical by the so-called eommunicans noni nerve. DiBease 
of this nerve consists in paralysis in the majority of casee; irrita- 
tive lesions seldom, at 
least, giving symptoms. 
The cause of destruction 
of the nerve is either cen- 
tral or peripheral — i. e., 
is either supranuclear, 
nuclear, or intranuclear. 
If central, it is unilateral. 
If nuclear, it may occur tn 
a symptom in bulliar pa- 
ralyeis, as well as in local- 
ized mintite apoplexies. 

Usually the cause of 
palsy is neuritis, specific 
in origin, in which case 
it is apt to be unilateral, 
the symptomatology being 
paralysis of one side of 
the tongue, fibrillary con- 
tractionif, and atrophy. 
The base of the tongue is 
elevated and the tongue 
protrudes towardf- the palsied side (Fig. 28). Diaguosiv of iso- 

' lated lesion is made by excluding apople-xy or other parnlyseB due 
> a very extensive central lesion, and in excluding neuritis from 
irthep parts of the body. Atrophy occurs in nuclear or infranuclear 
lesions. 

Treatment. — This depends entirely upon the cause, central le- 
sions and chronic specific disease nsually causing permanent dis- 

L»bility. Neuritis from traumatic causes would be more apt to be 
elieved by antirheumatics or by surgical interference. Elec- 

Ktricity does not prove of much avail in such a limited area. The 
e of strychnine is indiraled, and tending towards regeneration of 

Ktbe nerve itself. Acute specific neurilis is hopeful if full anti- 

llnetic mixed treatment is early admiiiiBteied. 
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DISEASES OF THE PERIPHERAL NERVES 



The p 



ri pile ml nervous s 



consists of twelve pairs of cra- 
nial and tliirtj-one pairs of spinal nerves, together with their root 
ganglia and terminal sense and special sense organs; also of the 
sympatietic nervous systeni. The sympathetic system consists of 
the intervertebral and the cranial ganglia and the peripheral gan- 
glia. The latter arise during embryonal life from ganglionic cells 
of the same class as those of the spinal-root ganglia, then later 
migrate to their position in the sympathetic. According to Minot, 
therefore, the peripheral nervous system is composed of peripheral 
motor neurones, peripheral sensory neurones, and peripheral gan- 
glionic neurones. 

Origin of Nerrea. — Modern studies have shown that the true 
nature of the nerve-fibre is but a prolongation of the nerve-cell — 
i. e., of the axis cylinder of the cell. Added to this axis cylinder 
are supportive structures, also those for insulation when the nerve 
is complete. Motor nerve-fibres, therefore, come from motor neu- 
rones and sensory nerve-fibres from sensory neurones or cells. All 
peripheral nerve-fibres of motor nerves have in the cord or hrain 
certain motor cells of origin, and these are known as the nuclei 
of origin of these nerves. This is not exactly the same with the 
sensory nerves. All sensory nerve-fibres take their origin from 
nerve-cells in the posterior nerve-ganglia, or else in corresponding 
cranial ganglia, such as the Oasserian, lying upon the cranial 
nerves. The nerve-cells in these ganglia send off a single process, 
which divides in T-tashion. the peripheral branch going out to 
form the sensory fibre, the central branch passing into the cord 
or hrain, and ending in n terminal arlMtrization which surrounds 
groups of sensory nen'e-cells. Hence, Ibese latter sensory nerve- 
celle are not nuclei of origin, strictly speaking, but are terminal 
136 
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nuclei. Therefore, there are no nuclei of origin for sensory nerves 
in tlie central nervous system, a. matter of mueli importance when 
we come to consider the anatomy of the cranial nerves. 

PATHOLOGY OF THE NERVES 
Hyperemia and aniemia of nerves brings iibout types of nerve- 
irritation leading to various forms of neuralgia, of panesthesia, 
and of motor irritation or paresis. These conditions are usually, 
however, secondary, and are but rarely recognized clinically, since 
it cannot always be determined ivhether an irritated nerve is ansem- 
ie or rongested or, indeed, whether the central nervous system 
may not be mainly at fault. 



NEURITIS 
This is an inflammntinn of the nerves. It consists of inler- 
stituil and parenchi/inaloiis neuritis. The interstitial neuritis con- 
sists of inflammation of the connective*! issue elements of the nerve 
— the epineurium and endoneurium. The parenchymatous neu- 
ritis consists of an inflammatory process, being located in the 
parenchyma. It is further divided into luml and multiple. In 
the local form of the disease it is frequently of the interstitial 
type, whereas in the multiple form it is apt to be of the proto- 
plasm of (he nerve. It is also divided into acute, subacute, and 
, .chronic. 

Symptoms of acute neuritis are pain along the course of the 
■nerve- trunk, temlerness, moderate fever, and lessening of the reflex 
L'in the parts involved, with perhaps hyp^sthesia or aniesthesias, de- 
pending upon the extent of the lesion. After the first few days the 
tenderness may largely subside, the sense of panesthesia le^en, and 
the condition settle into a more reoiilar course, somewhat below the 
LjieTerity of the onset — i. e.. with lessened spontaneous pain and 
mdemess. If localized, an active case may terminate within six 
eeks, or, if general neuritis, the acute may be designated to those 
8 continuing a greater length of time. The reaction of degen- 
ration may be found as early as the seventh day of the disease. 

Causes. — Traumatism, poisons from within and without, in- 
rtions diseases, etc. 
Diagnosis would be only between myalgia and neuralgia, in 
Ivhich latter case there is no tenderness on pressure, but rather an 
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alleviation of the pain; nor does elevation of temperature, local or 

general, exist in neuralgia. In myalgia the muscle pain would 
be relieved by firm pressure, while in myositis the beily of the 
muscle would be painful to the grasp, but no nerve-trunk tender- 
ness would exist. 

Prognosis is guarded and depends upon general state of health, 
as well as upon the severity and persistence of the cause. 

Subacute neuritis consists of the disease after it has run longer 
than the average duration of six weeks, or when the "nature of the 
infection has been very slight from the beginning, and consequently 
the onpet gradual. In the subacute type we have a modification 
of all the symptoms; pain and tenderness are much less severe, 
weakness of extremities and muscles less pronounced, both on ac- 
count of the fact that the nerve structure is not disabled function- 
ally and that there is less pain at the time of attempted muscular 
acts. Reaction of degeneration may be pronounced. The fact 
that a case is subacute immediately makes the prognosis more 
guarded, since the name itself implies a chronicity of the condi- 
tion or a predisposition to the inflammation of the nerves in a 
particular case. 

Diagnosis. — It is likely to be mistaken for neuralgia, hut may 
be confused with chronie rheumatism, the difference between the 
two being, of course, the lack of localized tenderness along nerve- 
trunka in rheumatic affections. If a rheumatic neuritis exists, 
there will also be found other evidences of the disease (rheuma- 
tism), such as fever, joint or cardiac involvement, with excess of 
urates in the urine. 

Chronic neuritis is that form which persists longer than three 
months, and is, as a rule, the sequel of the acute or subacute dis- 
ease. The symptoms are much more modified than either of the 
two preceding varieties, although localized atrophy of muscles may 
be much more in evidence: also, reaction of degeneration will 
be more distinctly shown, while the pain and tenderness and ames- 
thetic areas along the course of the nerve-trunks will be very likely 
slight, but on the other hand, from the prolonged disability and 
muscular atrophy, palsy is much more pronounced, and the re- 
flexes may be entirely abolished, although in some of the chronie 
interstitial types of mild grade I have even seen increase of the 
deep reflexes, as the knee-jerks. When the latter occurs, it can 
be explained by the irritation of the nerve-fibres through inter- 
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stitial coniiective-tiBSUo overgrowth, which re-enforces the reflex 
impulse. 

Diagnosis. — The difficulty Ilea between it and chronic neuritis 
of xheumatic type. The Bymptom pain may be confused with the 
pain of cord disease, as in tabes. In talwH we would have other 
evidence of spinal-cord leeion. There would he no tenderness at 
all, while aniestheeia or other sensory changes would not vary 
much from week to week in cord lesions as it may in neuritis. As 
between rheumatism and neuritis, we have given points above 
which need not be repeated here. 

Prognosis.— This dopenda on the history of alcoholism or the 
use of other poisons, upon the vulnerability of the patient, upon 
the diathetic tendency of the individual towards rheumatism, etc., 
and upon the locality in which he resides, since a low, damp coun- 
try would bo particularly Iwid for this malady. As a rule, patients 
will recover if proper treatment can be administered early. 

Treatment. — The treatment of acute neuritis, whether local or 
multiple, has certain fundamental principles to be observed. In 
the first place, rest of the part involved as nearly absolute as possi- 
ble, is a desideratum. The relief of pain is due largely to this 
measure as well as to cure of the inflammation it«elf, which is thus 
favoured by absolute immobility, A splint is often a useful meas- 
ure for producing this quietude. If the case is one of multiple neu- 
ritis, the patient should be placed in bed; in the acute form, and 
in many cases of subacute and chronic types cure will be had much 
more quickly if this measure is adopted earlier than is at present 
the general practice. For relief of pain in the acute form, local ap- 
plications of lead water and laudanum (25 per cent) are also of 
value; the arm should be protected by means of cotton or heavy 
wool. Particularly if near a joint, the extremity should be splinted. 
Among drugs, the analgesics will do much to control pain, such 
ae phenacetine, antipyrine. etc., in 5- to 10-grain doses, as re- 
quired. Finally, hypodermics of morphine may have to be given 
to control this symptom. The use of sodium salicylate is com- 
mended, particularly in those cases of rheumatic origin. Also the 
employment of potassium iodide as an alterative is of value. In 
chronic cases, with reaction of degenenition, the use of massage and 
galvanic electricity on alternate days are valuable adjuncts after 
the acute pain and tenderness have subsided. In acute cases the 
diet should be limited, but in chronic cases, where the patient has 



140 



TREATISE ON NEEVO0S DISEASES 



bet'ii ruQ down, the use of nutrientB is of fiar excellence, such as 
meats, vegetables) iiiilk, etc., and even cod-liver oil, although iii 
cases of rheumatic origin the use of proteids should be guarded, 
according to the idiosyncrasy of the individual. The couuter-irri- 
tation over the eonri^e of a nerve, by means of blistering, or the 
actual cautery after freezing iii frequently of value. The use of 
strong tincture of iodine is another irritant I have seen do good 
service. 

Hnltiple neuritis as well as other forms may be idiopathic, or 
its ffitiology may be from sources already mentioned under the gen- 
eral head of neuritis. A better name for the idiopathic form would 
be essential, since this does not imply that there is not a cause, 
even though not discovered. The more frequent causes, however, 
are alcohol and lead and exposure or infectious diseases, as typhoid 
(Kg. 29). This type of the disease pathologically is usually of the 
parenchymatous variety. 

Special Forms of Hnltiple Neuritis. — In the alcuholic form 
of multiple neuritis there is early toe-drop, some pain along 
the course of ihe nerves of the legs and arms, loss of knee- 
jerks, which may indeed be absent before the patient complains 
of weakness or pain in the extremities. There is also consid- 
erable wasting of ransclcs, with reaction of degeneration coming 
on early in tlie palsy. The patient presents the gait which is 
styled the "steppage gail," due to the weakness of the anterior 
group of muscles and sequent toe-drop. There will also he found 
to be extreme gastric disorder, as a rale: a gastric catarrh, and 
pains in the abdominal viscera, due to the alcohol irritating the 
mucous membrane of the stomach, with subsequent inflammatory 
condition of the entire gastro-«nteric raucous membrane. There 
may or may not bo marked wrist-drop in alcoholic neuritis. The 
heart may be affected, the patient sufEeriug from palpitation and 
arhythmia, and in some cases death may result from involvement 
of the vagi nerves or centres. Palsy of the extra-ocnlar muscles 
may produce a strabismus, diplopia. In some cases atrophy of the 
optic nerve itself; and blindness may follow due to the extension of 
the inflammation of the optic nerves. The nails often become brit- 
tle and transversely ridged, caused by lack of growth at special 
epochs in llie ctmrsc of the malady. Frequently the patient l>e- 
comes the nubject of a pro^essive muscular atrophy, the result of 
degeneration of the nerve protoplasm. In alcoholic neuritis pain 
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ie not a prominent eymptom (but it is very pronounced in the bo- 
calle<] idiopnthic cnees). The duration of the disease may be (rom 
eis months to several years, the patient recovering at the end of 
this time in the majority of eases under proper treatment. 

In lead multiple neuritis the symptoms are somewhat different 
from those due to alcohol, inasmuch as wriet-drop ia a very distinc- 
tive and early symptom, toe-drop being rather a secondary or late 
phenomenon. In lead neuritis, the onset is more rapid, and fre- 
quently preceded by gflstro-intestinal disturbances, such as tor- 
mina, vomiting, or other evidences of lead -poisoning. Anotlier 
point is the fact of the blue tines being about the gums. This is 
due to reaction of the lead upon the saliva producing lead sulpho- 
cyanide. The blue line is always at the junction of the teeth a 
gptn, but is upon the latter. The blue line, however, does not exist 
when there are no teeth present, it must be remembered, since the 
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tartar is not then present to produce the characteristic chemical 
reaction. 

Diphtheritic AfiilUple Nniriiis. — Another variety of multiple 
neuritis fortunate enough to be given a special place, and yet many 
times overlooked by the general practitioner, ia the diphtheritic 
form, which may or may not be associated with the post-dipk- 
thtrilic phaninffeal paralyxis. This T have recently w>en in the 
case of a doctor who had l)ecn a most healthy specimen of man- 
hood, and who four weeks after the onset of severe toxic 
diphtheria developed neuritis. In him the palsy of the throat was 
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very slight, but tho univereal involvement of nervus bl'oiiil'iI to 
ehow the very profound intoxication of the nervous system. 
In diphtheritic ncuritie, the history of diphtheria, or, if the case 
had not been closely observed, simply the story of a sore throat, 
will be the deciding factor, plus the inability early to awaliow well 
or the incapacity to lift the soft palate as in Baying " Ah ! " 

Arsenical nevritis is also a type of multiple neuritis, and is 
frequently caused by prolonged medication in the use of Fowler's 
solulion or of arsenious acid, either diie to the patient taking the 
drug for cosmetic effei't, or perhaps in the treatment of cjiorea. 

Diagnosis of arsenical poisoning resulting in neuritis cannot 
be positively made without a previous history of poisoning, since 
there are not sufficient distinctive features to differentiate this. 
The physician should always look to the history of the patient 
sleeping in a room where arsenic has been deposited in wall paper 
prepared by the arsenical process, not s few cases having been 
reported through invostigatiouB by Shnttuck, of Boston. 

BERI-BERl OR KAKKE 

This is a type of multiple neuritis, particularly endemic in the 
Philippine Islands. It is probably infectious. Some authors claim 
it is caused by COj poisoning, others tJiat it is due to diet of fish 
and rice containing fungi. It is associated with osdema, effusion 
into the serous cavities, such as the pericardium, the peritonffium, 
or into the ventricles of the brain. It is marked by paralytic and 
atrophic disorders, anKsthesiia, and lightning-like pains. Death is 
the result of the effusions rather than of the neuritis proper, or 
else to early involvement of the phrenic or vagi nerves. Mental 
disturbances are frequent. 

Prognosis. — This is absolutely bad. 

Treatment of multiple neuritis does not differ in any chronic 
type except in so far as separate causes are determined — namely, 
alcohol, lead, diphtheria, or arsenic. Treatment of the resulting 
neuritis would, at least, be the same in any case. 

In the types mentioned there is the possibility for aid through 
early elimination of the poison. The use of potassium iodide is a 
valuable measure as an climinant in all cases due to poisoning by 
drugs. Thr iio»rrr of iiifrrth/i shwild Ir oil off. Besides, the 
patient should take large draughts of water. The persistent use 
of general massage daily, fresh air and sunshine, plus the use of 
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cod-liver oil nnd h,vpo|)liospliite8, liviog iu a dry climate away 
from prevailing high winde, will insure succews if carried out over 
many niontiis iu caseB where chrouic invalidism has occurred 
from the lack of persistent ejideavour in these directions by either 
the patient or physician. Strychnine should be given In large 
doses in cases of chronic neuritis — ^ to ^ being administered 
thrice daily. The use of galvanism is also a valuable measure 
where there ia degeneration of nerve tissue. In this case the nega- 
tive pole should be placed over the spine and the positive over the 
atrophied muscles, a constant current being applied to all the 
palsied muscles for several minutes three or four times a week. 
Massage is of great value when administered daily. Alcoholic 
cases must be rigidly guarded against indulgence in the drug, since 
a small amount of alcohol will precipitate inHammation. Auto- 
intoxication from intestinal fermentation should Ije prevented by 
restricted Hiet and the use of snlol in moderate doses (2 grains 

Erytbro melalgia {see frontispiece) is a variety of nuiltiple 
neuritis alfcctiiig the dorsal nnd plantar nerves of the foot. It was 
first described by Weir Mitchell, who gave it the name of a vaso- 
motor neurosis. We have had the pleasure of studying two of 
Mitchell's cases. One was due to a crush injury caused by the fall- 
ing of a heavy stone upon the foot. The case cured through 
stretching of the plantar and by excision of the cutaneous nerves. 
The other case died of a complication of gangrene of the foot fol- 
- loving infection after the operation of excision and stretching of 
the internal saphenous and muscu to-spinal nerves, and of strgtch- 
V ing of the posterior tibial nerve. Histological examination 
I phowed neuritis, thickening of the middle coat of the vessels of the 
I amputated (alTected) foot. This obtained in the smallest arteri- 
} oles, while the larger vessels were also calcareous. This type of 
) neuritis has particular characteristics. When the affecteil foot is 
i penchant it becomes inlcnuely red; a severe burning pain is set up, 
in which the local temperature rises to as much hb^" C. higher 
than when the foot is held horizontally. This is the opposite of 
\ That occurs in a normal extrcniily, as Mitchell points out in his 
, Clinical Lessons on Nervous Piseases, pp. 202. 203. Walking fre- 
I qnently is so painful as to !» almost impossible. Excess of perspi- 
l ration may occur when (he foot is pendant or ia paroxysmally pain- 
■: tal. Heat aggravates the pain also, while cold relieves it. Local 
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Prognosis. — UsuiiHy chronic and persistent. SpontaTieous cures 
have occurred. 

Treatmettt cousiEts in rest in bed, local appUcatione of cold, 
protection of the foot by cotton or splints loosely applied, (ialvanic 
electricity, the positive pole being placed over the affected part, 
together with etJleurage, may afford relief. Stretching and excision 
of nerves are measures to be adopted wliere relief fails from other 
forms of treatment. The drug habit should be guarded against. 

Recurrent multiple neuritis is a type described by Sherwood, 
Ross, Oaler, and others. Certain individuals are susceptible to re- 
current attacks from definite poisons, particularly from alcohol 
and lead. Since it is not necessary for the intoxicant to be again 
taken to produce recurrence of the neuritis, there must be induced 
in such patients a susceptibility. Each recurring attack is likely 
to be more severe than the former. 

Treatment is the same as for other forms of multiple neuritis. 
It is especially dangerous for these patients to be exposed to the 
poison originally causing the disease. 

Leproos Henritii. — The leprous bacilli may cause neuritis. 
Proliferation of the nerve-trunks occurs, nodules are formed, and 
finally the bacilli may disappear. According to Martins and 
Sonza, the spinal cord may become invaded by the bacilli and 
cavities form, especially in the posterior )iorns and in the gray 
commissure. Sensory symptoms, particuhirly of anaesthesia, occur, 
espesially in large patches on the face, hands, forearms, feet, and 
legs. Through spreading, a very large area may thus become 
aniesthetic. The small muscles of the hand may be wasted, and 
even the bones may become atrophic. There may occur deformi- 
ties of the hands and feet due to atrophy of the parts, followed 
by contractures. The toes, fingers, hands, and feet may even be 
cast off, as in dry gangrene. The neuritis may last many years. 
Syringomyelia of the Morvan type may be simulated in some 
cases through existent dissociation of cutaneous sensation, very 
likely caused by the disease in the gray cord as noted above. 

After-treatment of Neuritis (continued).— In the tosEemic 
state following the acute infections, large doses of iron, as of the 
tincture of the chloride, are nf great value. If malaria is present, 
quinine and arsenic are important remedies. The cachexias that 
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may f.\iat an preiliMpoeing caiiscH slioulJ bu souglit for ami, if pna- 
aible, rummlicd. lu cuncer, tuborculuais, or in peniiciouB aniBUiia, 
the meaeuiet) tliat caiise general iiiiprovemcnt will aid in neuritis. 
In bad cases it may be necensary to paea food through the stomach- 
tube. If the heart is at all enfwbk-d, such cases should be watched 
most anxiously and quietude enjoined. At times a brachial neu- 
ritis will thus end in death suddenly by extension of the neuritis 
through some anomalous branch connected more directly with the 
vagi or phrenic nerves, or else it may be a reflex inhibition of 
the heart that occurs. 

Contractures and, posture deformities must be very carefully 
guarded against, especially in alcoholic cases. The weight even 
of the bed-clothing must bi^ Inkt-n off the toes by means of " hoops "' 
or other improvised apparatus. At times the use of splints, where 
there is not extreme sensitiveness, will aid much in preventing 
contractures; as about the anVlea. Passive movements in full cx- 
tetwion, and especially in full flexion of the ankle, should be 
used several times a day in the alcoholic type. Heat applied 
will at times do good in relieving pain. We have soon cold occa- 
sionally do good, but for some unknown reason it invariably 
aggravates any form of neuritis of the upper extremities, though 
it may do good, as indicated in sciatic neuritis. 

Hot baths, Turkish and Russian baths, or needle douches, as 
advised by Cliarcotj may all be employed late in the course of the 
disease. As with the coal-tar derivatives, the use of morphine or 
cocaine should be very guardedly employed. The bromides and 
chloral combined allay cerebral irritability and produce sleep more 
safely than any other drug*. Static electricity is of value to awaken 
the circulation and aid metabolism. This and the fnrndic brush 
will frequently greatly benefit the cufanooue ann'sthesiaB. The pa- 
tient must be encouraged to walk as soon as possible, since the 
ninsclcs gain power by exercise. Tenotomy may be required where 
contractions have occurred. The use of deep kneading about in- 
dnrafed joints caused by disuse and the inflammatory exudate, is 
of great value, especially if associated with a hot hath flRO" F.) in 
a alkaline solutioo (such as of soap), the Turkish bath, or Scotch 
douche. 

SCIATIC NEURITIS 

This has in the past boon confused with neuralgia, or sciatica, 
but where tenderness is present neuritis must exist; and as a rule, 




sciatic disease is neurilic in origin. Sciatic neuritis is a very 
important disease clinically. 

jEUology. — The causes are like in other instances of neuritis — 
general &nA local. It is more frequent after twenty-one years of 
age. Gibron (London Lancet, 1893) says it is eight times ae- 
eommon in males as in females, and this is no doubt due to 
greater exposure of men. Hence, exposure to cold and dampness 
if one of the most frequent causes. It is common in puddlera, 
miners, stokers, and cabmen ; neurotic, rheumatic, and gouty sub- 
jects are very liable to it. I^ad-poisoning favours it. Diabetes, 
syphilis, typhoid fever, la grippe, and malaria predispose to its 
development. It may follow operations for lithotomy, childbirth, 
or from pelvic disease in women, or aneurysmal pressure. Bony 
thickening of the sciatic notch or gumma, in rare instances, are 
causes of sciatic neuritis. 

Lumbago may precede or complicate (extension by contiguity). 
Compression of the nerve may be a cause, as in sitting a long time 
on a hard bench, as in shoemakers; or il mar he a direct con- 
tusion of the nerve, as from a blow. Excessive fatigue of the 
legs may precipitate an attack, as in prolonged use of the sewing- 
machine. The pressure of varicose veins may produce it. 

Spinal disease and new growths in the spinal canal may cause 
sciatic neuritis by first affecting the nerve-roots, the vertebral canal, 
or at the cauda equina. 

Symptoms. — Pain and tenderness along the course of the nerve 
are the principal symptoms. While both of these signs may ex- 
tend throughout the sciatic distribution, they are more intense 
in the upper half of the thigh near the sciatic notch. The tender- 
ness is often exti-eme, and the patient may be able by this to trace 
the nerve down to the poplitciil apace. Below the knee the pain is 
likely to follow the external popliteal. The pain is more or less 
constant, and is very wearing upon the patient, especially since 
exacerbations occur mostly at night, keeping the patient awake, 
when physiological resistance of the nervous system is lessened. 
Flexing the thigh well down upon the abflomen, or walking, creates 
added pain very quickly, Partial flexion of thigh and knee, how- 
ever, with extension of ankle fa characteristic position when the 
patient lies abed), will relieve pain tlirough relaxation. The char- 
acteristic gait of semiflexion and limp is due to the same semi- 
flexion. If it be a chronic case, lateral curvature of the spiue may 
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develop, the convesitr leing towards the affected side. This sco- 
liosis, being muscular, disappears od recovery. A luiiibar oon- 
cave curve and dorsal convex curve of the spine may develop in 
those rarer ca^es, with ^paem on the aiTected side due to neuritic 
extension to the anterior crural nerve, the sacral plejnis, or lumbar 
cord. This is termed homologous sciatic scoliosis, and is likely 
to become permanent, as the sciatic association symptoms »ro 
chronic and contractures develop which 6x the peculiar deformity. 
Particular points of exquisite tenderness in sciatic neuritis arfl 
designated tender points of Valleis, such as the ijlulcdl (lomt ovor 
the sciatic notch, the trochanteric point over the great trochanter, 
the popliteal point at the division of the nerve, and Iho fibular 
point, where the external popliteal winds around tlie head of tho 
fibula. There may also be a tender point on the dorsum of the 
foot. In addition, in some cases there mar bt> un iliac point about 
the middle of the crest of the ilium, Ittnibar poi'\ts just above llio 
sacrum, or a patellar point over the patella; points behind tho 
malleoli, in the calf, or plantar points in the sole of tho foot. 

It is at these point* that the patient complains of jmrnxysms 

of pain occurring in the course of the disease. Thin pain may 

be boring, burning, tearing, or lancinnting in character, which 

tortures the patient to distraction. Using the limb or " ontchinR 

cold" will frequently at once precipitate an attack. At timi'* 

the sudden attacks of pain are spontaneous and [wriiHlir, a* in 

malaria. Cutaneous sensibiliiij is often dislurbeil. This may bo 

■■of hypenesthesia in the sciatic distribution followed by anaMlheaU, 

I or the sensitiveness may be confined to tho aroav of thii paiiihil 

I poillt« jnet given. Paresthesias, such as feelings of formicBliou, 

I foloese, pricking, or of heat or cold, may be present. 

I Motor siimptoins, as a rule, only appear in tho (travii iNtwwi. 

\ Cnmps, violent tremor or spasm of calf musclos may bo prwont 

I and increase the pain. The knee-jerk is rarely exaggtratfti ; unu- 

illy it is much diminished, and tho heel-ji-rk may Ixi aWiit. If 

I there is atrophy of muscles fibrillary twitching ia often foutul. am) 

I there is then palsy or paralysis. In tho worst caito a novoro apiuni 

I involving the entire limb may be produced, at times rreatinit Uin 

most profound distress. A slight drnupht of air or oven tho »ud- 

ddT touch of Nothing may bring on (his spasm, so that the limb 

must be well protected from both, Vaso-molor dislurbnncc may 

cause flushing or, in severer cases, lividity of tlie limb, or evon . 

I 10 
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(sdema. Uaually the sweat is reduced. It may be increased. 
Erythema, acne, perforating ult«r of foot, herpetiform eruptions, 
or Bcaliness may all be found in some cases. Reaction of degen- 
eration may be elicited in the wasted mnscles. In thin people the 
swollen nerve may sometimes be easily palpated. Excess of fat 
may mask the muscular wasting. 

Doable sciatic neuritis is rare and is usually the result of pelvic 
or spinal disease, which makes the diagnosis easy. 

Pathology. — Perineuritis and inflammation of the adventitia 
are present. The nerve parenchyma suffers secondarily. The 
nerve is red and tumefied (osdematous). It is therefore distinctly 
interstitial neuritis primarily. 

Diagnosis. — This must be made from neuralgia or muscular 
rheumatism. In the former the pain is fleeting, and th^re is no 
nerve-trunk tenderness. In muscular rheumatism the pain is dif- 
fuse, and the muscles about are sore to touch. Hip disease is de- 
termined bythe joint tenderness and fixation and pain in the region 
of the obturator nerve. Hysteria may be simulated, but is distin- 
guished by the fleeting character of the pain and the emotionalism 
or other stigmata. The pelvic organs and spine should always be 
looked to as a possible source of the inflammation of the nerve. If 
the disease is bilateral it has pretty positively come from within 
the pelvis, as from a growth, or as indicated above. History of 
eyphilis, malaria, or of exposure, often tells all. Injection of a 
local ansesthotic may stop pain for a time when it has begun or is 
entirely located in the nerve, not above the notch. 

Prognosis. — In uncomplicated sciatic neuritis the ultimate re- 
sult is good. If due to spinal disease, the prognosis is to be 
guarded, since cure of the original trouble is doubtful. The aver- 
age case will last several months, but if the part is used the neu- 
ritis may last for months or even years. Relapses are common. 
If the limb is wasted it may take a year to recover full use of the 
extremity after the pain has subsided. 

Trcatmenl of Sciatic Neuritis. — This is allied to that of treat- 
ment of any local neuritis. Special measures consist of absolote 
rest of the limb, the patient being put to bed. Or a long, well- 
padded splint can be applied from axilla to external malleoUis, and 
the heel should be protected by raising it from the bed by a pad over 
the tendo-AchilHs. The limb should be thus ludd in a partially 
flexed position, first having applied a flannel bandage from foot to 
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hip (or protection und wurmtli. Diatlielic states, as of rhciiniatiBiJi 
or gout, must be treated if present. Examination of tlii; urine is 
very important as to determination of this. Counter-irritalion by 
means of etrong tincture of iodine thrice repeated, or the uBe of 
s blister, or of the actual cautery of Paquelin, are all of great serv- 
■ice. Extremes of heat or cold may do good in individual cases. 
Thus, iee-bagg or hot poultices kept applied along the course of the 
nerve may give great relief to suffering. I have seen sodium sal- 
icylate, gr. X, every three hours in peppermint water, do good in 
acute caseB. Potassium iodide in chronic cases or injection of co- 
caine or atropine down near the nerve may be of much service. 
But other fluids injected into (he tissues the writer has not seen 
of any service whataocvor, nor has puncturing the nerve-trunk 
been productive of any relief, and there is some danger of re-esci- 
ting more active inflammation. Pressure upon the nerve, as recom- 
mended by Negro, repeating the bloodless procedure some six times 
every third day, may aid resolution in chronic cases with sheath 
thickening. Massage likewise is only valuable in chronic cases. 
Electricity is of moat value when used twice or thrice weekly, the 
positive pole being applied over nerve-trunk and calf (10 to IS 
milliamperes). Faradization may be of service late in the ease 
to develop atrophied muscles. Nerve-stretching bj the blood- 
less measure of thigh flexion, the knee being extended, or by 
open incision and lifting the limb from the table by a dull hook 
applied around the nerve-trnnk, are required in stubborn cases. 
Tumours near or on an inflamed nerve should he excised. Mor- 
phine hypodermically may be required in bad cases for the pain. 
It seems to produce a good effuct upon inflammatory tissue. Alka- 
line mineral waters, as the Buffalo lithia or Londonderry lithia, 
or a course of alkaline baths, as at Virginia Hot Springs or at 
Baden abroad, may be of great value. 

TUMOURS OF NERVES 

A. Hyperplasia. 

B. True nevroma; single benign. 

C. False neuroma; multiple henign, or malignant. 

A. Hyperplasia or hypertrophy of nerve-trunks is rare. It is 
usually due, therefore, to increase of the interstitial connective 
tissue. At times there is an increase of fibres and thickening of 
the myelin sheath. UNE MCDlCAt LIBRARY 
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B. True neuromata are also very rare, and occur most exclu- 
sively on spinal nerves. In some inatancea there is an increase 
in medullary fibres, in others only an increase of non-meduUated 
fibres — i. e., only the axis cylinders and neurolemma increase. 
These tumours may occur single or multiple. Multiple neurom- 
ata are generally, however, neuro fibromata. Nerve-fibres massed ■ 
in hyperplastic connective tissue form plexiform neurofibromata, 

True neuromata are usually quite small, measuring several 
centimetres in diameter only, but they may be much smaller or 
larger. They are usually few in number, though there may be 
a local multiplicity of these true neuromata. Gowers has shown 
that in one case 1,000 were present, and this number may be 
exceeded in rare instances. 

-C. False Neuromata. — This term is applied to nerve tumours 
intermixed with fibroma, myxoma, glioma, sarcoma, carcinoma, or 
syphiloma, although the first is the most common variety. Gumma 
has only been found in the false neuroma on the intracranial or 
intraspinal nerves. Scirrhous or medullary (rarely the colloid 
type) carcinoma are the varieties found in combination. Leprous 
neuritis sometimes forms neuro-fibromatous swellings. 

Malignant Neuromata. — Some 30 cases of very malignant neu- 
romata have been recorded in the literature. Hereditary influ- 
ence and trauma are the setiologic factors. The great nerve-trunks 
are most frequently affected, such as the medium or sciatic. The 
tumours start from the perineurium, and are at first spindle- 
shaped ; they may grow very large. Sarcomatons cells are the most 
frequent, but myxomatous cells may be found in them, or fibroma- 
tons tissue, or the tumours may be mixed. 

Tuhercula dolorosa are simply false neuromata situated super- 
ficially at the ends of sensory nerves. 

^iiologyi — A. Heredity generally tends to cause the true mul- 
tiple or plexiform ncnromata. B. Diathetic — e. g., tuberculous — 
influences which produce various forms of tumour formations — 
sarcoma, carcinoma, etc. C Injuries or surgical operations, which 
cause especially the fibroneuroniata, as the amputation neuroma, 
forming often the so-called irritable stump. 

Neuromata may be congenital, and are then usually of the 
plexiform type. Multiple neuromata may develop in early life. 
Men are more liable to neuromata than women. 

Symptoms. — Neuromata may not produce symptoms, but the 
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most frequent evidencee of their presence, besides phypical exam- 
ination, are paiii and tendemeBS. Pressure above the tumour over 
the affeeted nerve may at times relieve tlie exacerbations of pain 
probably by olilunding sensation or cutting off the blood supply 
temporarily. I'arieethesia, anieEithesia, paralysis, and reflex spaam 
may be found. I had a ease recently of false neuroma upon the 
median nerve where npasni of the biceps muscle was most annoy- 
ing. Some forms of persistent headache are due to multiple neu- 
romata of the sensory fifth. Single neuromata I'aiiso eymptoma 
more frequently than nmlti|)lp or ploxiform beeauee they are 
points of irritation, as a rule, near the periphery of the nerve; 
and connective tissue contracting in them also aggravates pain, 
the multiple type being purely nerve tissue. Neuroma of the 
siihmchnic or vagi nerve may cause most serious symptoms (sndden 
unaccountable deaths are at times due to neuroma of the vagus). 

Multiple (true) neuromata may last for years and cause no 
serious symptoms or inconvenience. Malignant neuromata cause 
such symptoms as always result from irritation or compression 
of a nerve. 

Diagnosis. — The diagnosis is only positively made when palpa- 
tion reveals tlie tumour. In other cases diagnosis is made by es- 
clusion. Lipoma over the site of b nerve is the most easily con- 
founded with neuroma. (The liability of lipoma to appear on any 
part of the body should always make this innocent tumour thought 
of in diagnosis of any growth.) True neuromata are often multi- 
ple; the false are usually single. Idiocy, herfditt/. neuropathic 
constitution would always favour the disease being true neuroma. 

Treaitnent is essentially surgical. Internal medication and 
applications are valueless save as the former is towards general 
building up of the constitution to the invasion of disease. Strong 
galvanic currents (descending), mercury, and the iodides in large 
doses may assist in the resorption of e-vudate about such a growth. 
Excision is the proper treatment if pain or paralysis are prom- 
inent symptoms. The growth may return. 
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A siN'OLE Spinal nerve may be injured fay disease or trauma, 
or several nerves may be injured by the same local conditions. 
The principal disturbaneea resulting are those of sensations, or of ■ 
motor or trophic disorders which manifest themselves within the 
distribution of the nerves involved. (See Fig. 8.) 

The most usual lesions are new growtlia, division, degenera- 
tion, neuritis (see Clmpter VII). When the lesion is irritative, 
the symptoms are of hypertesthesia, pain, spasms, tremor, spas- 
ticity, and rarely of hypertrophy. When the lesion is deslruciive 
from the first or has passed on to the destructive stage, the symp- 
toms produced are such as anesthesia, palsy or paralysis, of dys- 
trophy, atrophy, or wasting. The above two groups of symptoms 
are not infrequently blended, the result of partial involvement of 
a spucml nerve or of the sensory-motor fibres being affected to a 
different degree in a mired nerve. 

Cervical Flezns.^ — The phrenic nerve arising from the third, 
fourth, and fifth cervical nerves may be impaired in function by 
penetrating wounds of the neck, as by a pistol shot, or by new 
growths, or aneurj'sra causing pressure upon it. Disease of the 
cervical vertebne. or disease of the spinal meninges, may finally 
affect the nerve-roota or spinal nuclei. Inflammation, primary or 
secondary, from contiguity with seats of inflammation, may be a 
cause. 

Sensory disturbance in disease of the phrenic nerves may simu- 
late the pain of intercostal neuralgia or of rheumatism ; but its 
association with the motor symplomg will clear this Up, Tlie latter 
will consist of inactivity of the diaphragm, unilateral or bilateral, 
as shown by failure of the abdominal walls to advance with deep 
inspiration. If the lesion is of both phrenic nerves the breathing 
is distinctly of fciuinine or costal type; the dyspntea is extreme. 

The suprascapular nerve, which nrisew from (he- fourth, fifth, 
and sixth cervical nerves, may he affected singly in dislocations of 
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the ehouldor. If so, the supraRpiaati and infrsspinati muscles be- 
come atrophied, the scapula ijeing prominent. Also, the external 
rotation of the arm is impeded, with general weakness of the mem- 
ber due to lack of balance at its fulcrum, the ahoulder-joint, Wri- 
ting ia very difficult for the reaeon given. There may be an antcs- 
ihelic area over the outer aspect of the scapula and posterior por- 
tion of the deltoid region. 

The long or posterior thoraoio nerve, branching from the fifth 
and sisth cervictil nerves aud supplying the serratue muBcle,iB quite 
frequently exposed to mechanical pressure, as from heavy weights 
carried upon the shoulder by espressmen, etc. ; or it may be com- 
preeaed by muscular efforts exerted by overhead workers, as plas- 
terers, etc.; or by swinging the arm constantly, as in chopping, 
mowing, or tailoring. For nil these reasons men in active early 
life are more frequently affected, and usually on the right side, 
because the majority are " right-handed." The nerve may also be 
affected along with others in the course of spinal disease. 

Symptoms are mostly motor, since it is almost a pure motor 
nerve. These consist of impairment of expansion of the chest on 
the side affected, and of diminished movement of the upper ex- 
tremity, as a result of the non-fixation of the scapula. The in- 
trinsic muscles of the arm itself are not weakened. The deformity 
from paralysis of the serrattts produces a peculiarly characteristic 
disfigurement. Placing the arm forward causes the posterior bor- 
der of the scapula to widely wing out from the chest, so that a 
deep recess is formed behind the shoulder-blade. The upper por- 
tion of the scapula also niovcs outward, and the lower angle ap- 
proaches the spine. Setisory phenomena are but slight, and con- 
sist of pain in the neck and shoulder in case neuritis coexists. 

Prognosis is less favourable than in injury to other spinal 
nerves, even though the disease affecting it is a simple pressure 
neuritis. This may be due to tlie fact that pressure is usually 
made along a much greater extent than in the case of any other 
nerves that may be so injured. 

The treatment of palsy of the phrenic nerve will be entirely 
confined to treating the cause, since the nerve is inaccessible to 
mechanical stimulation, and this is largely so with palsy of the 
BUprascapuliir or the Jong thoracic; but galvanism can l)c em- 
ployed to advantage in some cases by placing the negative pole over 
the digastric region and the positive down the border of the scap- 



ula on the affected side. Strychnine, gr- iV to -j^ three times a 
day, may prove of value. Maeaage is of most eervice. 




CERVICO-OCCIPITAL NEURALGIA 

The symptoms of neuralgia of tlie first four cervical nerves, 
especially of the occipital branch, are caused by exposure to 
draughts, catching cold, rheumatism, etc. Pain here may also be 
due to caries of the cervical vcrtebrffi. It may be associated with 
neuralgia of the fifth nerve and with torticollis. The pain is 
usnally located in the occipital and at times in the posterior pari- 
etal region. It may be bilateral. There may exist tenderness of 
the scalp. Tender spots are found (u) in the triangle between 
the trapezius and sterno-cleido-mastoid muscles; (b) at the angle 
of the great occipital between the mastoid process and the spine; 
(c) above the parietal eminence. 

Prognosis is usually good excepting where the disease comes 
on late in life. 

Treatment consistB in counter-irritation to the neck and occi- 
put by means of strong tincture of iodine, the fly-blister, or the 
actual cautery. Galvanism with the positive pole of a galvanic 
current placed over the three tender points indicated above is 
of value. A hypodermic injection of morphine, gr. ^ to gr. i, 
guarded by atropine, gr. ji^, may be required ditrintj an exacerba- 
tion of poin,. Quinine in full doses or sodium salicylate pushed 
to the physiological limit are of value. Arscuions acid is a de- 
sirable alterative in these cases, especially where ansemia compli- 
cates, when Blaud's pill, gr. v, t. i. d., should be added. 

The Circamflex Nerve. — This nerve arises from the fifth, sixth, 
and seventh cervical nerves, and descends in the posterior cord of 
the brachial plexus. It then branches off, to pass outward under 
the deltoid muscle, and winding around the neck of the humerus is 
distributed to the teres minor and deltoid muscles, also supplying 
the shoulder-joint with trophic influence. Tt also supplies sensa- 
tion to a chevran-shaped area over the lower two thirds of the 
deltoid. From its exposed position it is often injured in shoulder 
dislocations.. in arthritic, or by falls or blows upon the shoulder; 
or by crutch pressure. 

Symptoms of paralysis of the circumflex nerve consist of in- 
ability to abduct the arm from the body due to deltoid paralysis. 
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wliile llic jjalsy of the teres minor is inEignificant. Soon the del- 
toid wastea and the shoulder bet;omes points and prominent, with 
the shoulder- joint relaxed from sequent dragging upon its liga- 
ments. The [lead of the humerus can be felt very readily. Nutri- 
tion of the joint failing, it becomes the seat of neuro-arthritis and 
partial ankyloBis. This is ascertained by noting synchronous 
movement of the scapula with arm motion. An initial arthritis 
may likewise spread by continuity to the circumflex nerve and 
injure the deltoid. AniMthesia over the skin distribution of the 
deltoid, already described, is usually present in circumflex paral- 
ysifl. 

Prognosis is guardedly favourable in eases not due to frac- 
ture. 

Treatment consists of blistering, aoiliiim salicylate in rheumatic 
cases, and after the tenth day galvanism, massage, and move- 
ments, kept up for months, 

FaralyuB of the Infrasoapnlar nerre, wliich arises from tlie 
fifth and sixth cervical roots, consietH of palsy of the supraspina- 
ivs and infrasptiiatvs nmscles, which it supplies; but isolated 
paralysis of these muscles is rare, palsy of this nerve usually being 
associated with deltoid palsy from circumflex -nerve disease due to 
dislocation of shoulder-joint, etc, Paralysis of these two muscles 
alone, however, causes loss of power of outward rotation of the 
humerus, shown in loss of power of carrj'ing the hand from left to 
right, as in writing. 

Prognosis is also guarded, dnce it is difficult tp determine the 
extent of injury. 

Treatment is exactly similar to that of circumflex palsy, save 
that massage and electricity are applied directly over the muscles 
involved; so that treatment is more available at least. 

The mnscnlo-spiral nerve arises from the posterior brachial 
cord, and winds around the humerus in (he rausculo-spiral groove 
between the two heads of the triceps muscle, whore it can be sub- 
jected to muscular pressure, external violence, or pressure. It is 
the most frequently diseased nerve in the body, and at the same 
time is the one in which disease is best in its prognosis. 

This nerve supplies all the extensors of the elbow, wrist, and 
fingers; also both supinators, and through its radial branch the 
skin on the dorsal surface of the thumb and two radial fingers, 
and the posterior radial border of the hand. It furnishes as well 
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tropbic-joiDt filaments to the carpus and hand. High up it alao 

euppUes cutaneous branches to the ekin in an area extending from 
the wrist In a narrow but widening strip up the forearm, and over 
the outer aspect of the arm as high as the insertion of the deltoid 
muscle. These latter branches are but seldom involved in palsy 
of the circumflex. 

Causes of disease of the circumflex nerve are legion. It may 
be due to lead- poisoning, when the posterior interosseous branch 
("nerve of lead palsy") is most affected, wrist-drop being the 
only prominent symptom in such cases. In palsy of the circum- 
flex from drug-poisoning, it is also interesting to note that the 
supinator longus is not affected. From its exposed position in 
the axilla crutch pressure frequently causes pressure palsy; or it 
may here be due to dislocation of the head of the humerus. Lower 
down the nerve is liable to suffer from blows upon it, by being 
caught in callus or fractures, or by a cord being tied about the arm, 
or even by direct action of the triceps catching the nerve in its 
grasp, as in ertreme muwular exertion. By far tlic most common 
cause is from pressure by the patient lying on liis arm, or when 
it hangs over a chair, he being asleep, in alcoholic poisoning. The 
reason for this is that the alcohol benumbs sensibility and the pa- 
tient is not awakened by the parssthesia that would occur under 
normal circumstances. Of course, such pressure may occur under 
any form of narcotism. The surgeon must be careful not to have 
pressure upon this nerve, in operations, while the patient is anas- 
thetized. Hanging pendant when under an aniesthetic may also 
produce pressure palsy from the pvit made on the nerve. Finally, 
" catching cold " may be the eanse of neuritis and jialsy of the 
circumflex. 

Sympiotns. — Sensory symptoms are slight and at times not 
present when the motor fibres of the nerve are almost completely 
functionless. If present, it would be in the course of the radial 
and cutaneous branches of the muaculo-apiral. (See Fig. 32.) 

Motor symptoms are widespread and characteristic. There is 
wrist-drop and inability of all the long extensors of the hand to 
react if the lesion is high up. There is also inability to extend 
the elljow. If the nerve is affected in the musculo-apiral groove, 
the moat usual location as stated, the branches to the triceps 
escape and extension of the elbow is not lost. Lesions below the 
lower one third of the Immenis do not catch the branch to the 
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supinator lougiis. The position of the hand (Fig. 30) is char- 
acteristic. The fingers can only be extended by the interossei 
muscles, after the first phalanges are extended, which latter are 
supplied by the ulnar nerve. The thumb cannot be extended and 
the fingers can be but a very little better,being progressLvely dimin- 
ished from the index to the little finger. Occasionally, on the 
back of the wrist there develops a synovial tumour-due to extreme 
carpal flexion, and in part due to insufficient 6up|>ort of the ex- 
tensor tendons, also to involvement of the articular branches of 
the nerve. This tumou-r is painless and much exaggerates the 
wrist deformity. The "grasp" is greatly reduced, due to Ihe ex- 
tensor loss and unbalancing of the muscle movements. Muscular 
wasting shows on the dorsal surface of the forearm, and whore 
the supinator longus is involved a peculiar flattening of the fore- 
arm is noticed. The triceps may be somewhat wasted. 

Prognosis ia good in the vast majority of eases, cure resulting. 




FlQ, 30. — WrIST-DkOF thou UUHCUUl-SPIIllI. Alooholio Pbusuhe Pai.bt. 

Treatment consists in getting rid of the cause, as oC alcohol, 

callus, crutch pressure, etc.. or of suturing of the nerve if it has 

been severed. Ordinarily the use of a blister over the supposed site 

of lesion is indicated. The arm can be placed in a well-padded 

anterior splint where there is marked wrist-drop. This will tend 

to prevent joint deformity in chronic cases. Massage and fara- 

dism after the fifth day are indicated in compression cases with 

separation of the nerve elements. Strychnine in full doses is the 

drug indicated pir excellence. In cases of active neuritis the case 

is to be trealfd more conservatively as one of local inflammation. 

The ulnar nerve, originating from the lowest cervical and first 

I -dorsal nervns, and supplying the forearm and ulnar flexor of the 

J wrist. Ihe two inner divisions of the deep flcjior of the fingers 

^and all the small muscles of the hand except those innervated by 
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the median, the abductor of Ihi? thumb, and one half of the short 
flexor of the thnnih, also supplying sensation to the ulnar border 
of the hand, including the little finger and half the ring finger, 
is when italsiwl likolj- to give a wide distribution of symptoms, 

Oavsea. — Neuritis, idiopathic or from trauma, tumours, pres- 
Bure or separation as by a knife or crockery cut. It may he in- 
jured (a) above the elbow, (6) at the elbow, or (c) at the wrist. 

Symptoms. — Sensory symptoms consist of loss of sensation in 
one half of ring and all of little finger, running up the palm and 
back of hand to wrist, where it tapers off. 

Motor symptoms are marked. The wrist cannot be actively 
flesed to the ulnar side, and the thumb is rotated towards the palm 
by the abductor, and cannot be adducted, The fingers lose lateral 
motion. There is overextension of the metacnrpophabnigcal Jiiiiits, 
while Iho unopposed flexors of the second and third arc offset by 
strong contraction of these digits towards the palm, making the 
so-called " claw hand." This flexion is least marked in the index 
and middle fingers, which do not lose their lumbrical muscles. The 
interosseous spaces are hollowed and the fifth metacarpal bone is 
entirely subcutaneous. The hypothenar eminence disappears, but 
part of fhc thenar eminence stands out prominently. 

Protfnasis is good if the palsy is due to separation as by a knife- 
cut and nerve-suturing is done at once. In eases of fracture of the 
ulna, with compression, good results will only follow early eradica- 
tion of the offending bone or callus. Idiopathic cases of neuritis 
are less promising of cure. 

Treatment consists first in getting rid of the cause if surgery 
will do it, as indicated under prognosis. Acute neuritis should 
be combated along ordinary lines. Massage and galvanism are 
the most valuable adjuncts to the medical treatment, consisting 
of strychnine, the iodides, ond general tonic measures. {It is of 
interest here to note Hie sudden restoration of function, especially 
of sensation, in case of suturing of the nerve after section, thus 
giving a clue to the possibility of nerve force being through some 
BUcJi agent as electricity.) 

Hedian Herre. — This nerve arises from the inner and outer 
cords of the brachial plexus, and follows the brachial artery to 
the bend of the elbow. It supplies all the flexors except the ulnaris, 
and the ulnar portion of the deep flexor. It also supplies both 
pronators. In the hand it supplies llic opponens, abductor, the 
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short flexor of the thumb, and the first and socmid lumhrifals. 
These latter, like the iiiterossci. are accessory to Suxors of the 
fingers {first joints), and are aids to common extensors for ex- 
tension of the second and third phalanges. The sensory distri- 
bution of the nerve supplies the radial half of the hand on the 
palmar aide, and the tips of the index and middle fingers on the 
dorsal aspect. (See Figs. 31 and 32.) 

Cause of Paralysis. — Injury in common with the ulnar and 
rausculo-spiral near the axilla may be the cause of paralysis. Stab 
wounds near the wrist arc not uncommon sources of palsy, also 
sprains about the wrist, or fractures, as Colles's. 

Symptoms, Sensory. — These are usually slight, due to the ex- 
tensive distribution of the ulnar and radial nerves about the same 
areas, but would, in complete loss of function, be in the distribu- 
tion already given. Motor: Pronation is destroyed. The thumb 
cannot be rolled into the hand or opposed to the fingers. None of 
the fingers can be flexed except the ring and little fingers, wiiich 
still act through the ulnar portion of the flexor profundus and 
interoseei. The wrist is flexed slightly to the ulnar side through 
the flexor ulnaris. The first joints of the fingers are still able to 
be slightly flexed through the interossei. The hand becomes flat- 
tened because the thenar eminence is atrophied and the thumb lies 
in adduction parallel to the other fingers ("ape hand"), It is 
the same deformity seen in progressive muscular atrophy of spinal 
origin. 

Prognosis is guardedly favourable if the disease has not gone 
more than sis weeks without proper treatment. 

Trealment consists in thorough massage, the use of the ascend- 
ing galvanic current, 10 milliamp^res daily five minutes; strych- 
nine, gr. ,V t. i. &., and local protection (splinting) and alter- 
atives, as sodium iodide and arsenic. Nerve suture even late as 
six months after nerve severance has been attended with good 
results. 

COMBINED PALSIES OF NERVES OF THE ARM 

The proximity of the brachial plexus to bony prominences of 
clavicle, scapula, and humerus makes it liable lo injury as a whole; 
hence, palsy of its various nerve branches may result. The mus- 
(lEiilo-cutanenus, suprascapular, and circumflex may also be af- 
fected secondarily to disease of the fifth and sixth cervical nerves. 
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from wliich they arise. PetersDn quotes from the Revue Neurolo- 
gie, December 15, liluO, Ihiit fiinible ilriigging of the arm up or 
down may lacerate the anterior nerve-roots. 

Or a neoplaem or injury iipposite the sisth cervical vertebra 
may affect both nerves. At this point (between the sealeni mns- 
cles) Erb has found that the circumflex and suprascapular nervea 
can be stimulated by electricity. The muscle,s Involved in sueh 
a palsy are the spinati, deltoid biceps, and brachialis anticug, while 
the sensory disturbance corresponds to the cutaneous distribution 
of the nerves affected. 

Injuries to the hrackial plexus are usually severe. I have never 
seen a crush involving the branches recover. As a rule, injuries 
involve all its branches. But single nerves — e. g., the ulnar — may 
he affected ; or the ulnar in association with the nerve of Wrinberg, 
etc., in which case amestbesia along the entire inner aspect of the 
arm will also accompany the motor palsy. The so-tailed " birth 
palsies" are due to traction on the arm. or to the use of a hook in 
the axilla or to head forceps during delivery ; and usually involve 
all the branches — viz., the median, ulnar, and musculo-spiral. A 
fracture of the humerus may injure the musculo-spiral and ulnar 
nervra. The radial and ulnar nerves may be simultaneously in- 
jured in fractures, in the forearm or disease at the wrist. In- 
fected wounds of the hand may produce ascending neuritis, which 
may ultimately affect the entire brachial plexus (tieuritis mi- 
grans) . 

Pott's or other disease of the vertcbne may affect the brachial 
nerves secondarily, as aleo may meningitis, particularly the hyper- 
trophic form; or even disease of the cord, aa syringomyelia, may 
do the same thing. 

Prognosis has been indicated. 

Trmtinenl will consist of getting rid of the cause at once if 
degeneration and an ill result shall not follow. The other measures 
to be adopted will ]k described below. 

Brachial Neuritis.- — Gowers compares this with sciatic neuritiB. 
The symptoms consist of pain and tenderness in the distribution 
of the branches, particularly when the shoiilder is moved, since 
the circumflex is then much disturlied as well as the other nerves, 
though to a less degree. The pain is often mistaken for nenral 
for rheumatism of the shoulder or arm; careful examination 
eliminate these. Women suffer more frequently than men. 
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disease occurs oftener after middle life, cspcciaily in gouty or 
rheumatie people. Lumbago or sciatica may also be existent in 
the case. 1 have seen a needle prick in the finger in two cases 
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produce most profound brachial neiiritis. The entire arm becomes 
wasted and the hand flattened. The mnscles as well as the nerves 
are tender, and the slightest movement gives severe shooting pain 
in the arm and neck. Reaction of degeneration is found. The 
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rpflt'Xi^s are usually dimiiiinlied, but as in chronic scialica may 
rarely be exaggeraled. 

The proijitosis Is most serious as to cure, relapses being com- 
mon in the moet favourable eaaes. 

Treatment consiste in rest of mind and body as fundamental 
principlep. The lithffmic slate must be hwked to. Counter- 
irritation along the'coiirse of (he pleius and neiTes by the actual 
cautery affords great relief. Dry heat will often do good. Cold 
nsually aggravates. Protection of the arm by a splint or cotton 
wool is a valuable remedial measure. Ascending galvanism Is 
of value. Amputation of the arm below the insertion of the del- 
toid is the only treatment for severe laceration of the brachial 
plexus, lu this way the incumbrance of a totally palsied arm is 
done away with, to the comfort of the patient. 



■ • NERVES OF THE TRUNK 

These nerves supplied by the thoracic- and two upper pairs of 
lumbar nerves are rarely singly involved. Potfs disease may 
affect them, but the loss is alight unless several nerves are affected 
simultaneously. The girdle sense of tal)es or ncuritie pain of 
vertebral disease are diagnosticated by observing other signs nf the 
respective diseasee. Herpes zoster may encircle the body, and in 
such cases the symptomatic disorder is significant of serious root 
mischief either due to extension from spondylitis or to sclerotic 
involvement, as in tabes; or it may be from direct metastasis from 
a neoplasm. Unilateral herpes is rather characteristic of gastro- 
intestinal disorder only. Wide-spread trunkal herpes is, as a rule, 
due to final disease of the gray matter rather than of the nerves 
themselves. (See Figs. 34 and 35 for cutaneous nerves of trunk.) 



NERVES OF THE LOWER EXTREMITY 

These are not so frequently involved as those of the arm. 



at 



e subject to spt-cial disease through pressure in pelvic growths, and 
in females by pressure upon tlie sacral plexus during labour. In- 
flammation of pelvic viscera or psoas abscess may affect the plexus. 
{See Figs. 33 and 34 for cutaneous nerves of lower extremities.) 

The exlernal cutaneous branch of the anterior crural nerve 
supplying the outer side of the thigh is very liable to disease. A. 
queer condition termed paragthetic meralj/ia, consisting oi a a 
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of burning (cauEalgin) in the outt-r upper aspect o( the thigh, ia 
found in oeurastlienic women, especially when, secondary to ovarian 
disease ; probably caused by a reflex reference through irritation of 
this sensory branch. In other cases a nuuritis baa been set up. 




(Butler). 



Gout, rheumatisu), excessea in tea-drinking, in alcohol or to- 
bacco may cause it, or as a resultant of multiple neuritis this 
peculiar hyperasthesia may continue for months or years. 

Treatment consists in treating the neurasthenia and in nerve- 
stretching, which usually is successfu]. 

Anterior Cmral. — This nerve may be affected {a) within the 
abdomen, when flexion of the thigh on the abdomen is weakened 
because the iliacus muscle is included, and (6) below Ponparfs 
ligament. 
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the (jundruvps and almlition of ihc knco-jprk. Ainvsllir/iia will be 
found to extend from tiie groin to tlie inner side of the foot. There 
is but a narrow strip of normal sensation remaining, which runs 
down the back of the thigh below the knee, sprende out over the 
exti?rnal portion of the calf, embracing the foot except on the inner 
aspect. (See Figs. 33, 34, and 3S.) 

Prognosis is good if the cause can be eradicated. When due 
to pelvic tumour, it is hopeless; but disease of the internal geni- 
talia, if causative, being eradicated will relieve the secondary neu- 
ritis. Idiopalbit cases must be treated as neuritis elsewhere. Ap- 
plying a long external splint is of great service, tialvanism and 
massage are valuable after acute symptoms have abated. 

ObtnT&tor Nerre.— This nerve comes from the same source as 
the anterior crural nerve. It supplies the adductors of the thigh, 
also the knee and hip-Joints. Hence it is that " referred " pain may 
be to the knee in cases of coxulgia or disease of the knee may be 
referred to the hip of same side. 

Causes. — Prolonged horseliaek-riding may cause the neuritis, or 
tearing of the muscles by athletes; or a direct trauma may pro- 
duce neuritis of the obturator. 

Si/mptonts of paralysis of this nerve. Proper adduction of the 
thighs is prevented; there is impaired external rotation of the 
thigh through palsy of the external obturator and pectinens mus- 
cles. Wasting occurs on the inner aspect of t4ie thigh above. Sen- 
sory symptoms consist of knee or hip pain, depending upon whether 
one or both branches are involved. 

Treatment consists of rest, massage, galvanism, and relief of 
pain by anodynes or by hot applications of lead water and 
laudanum, twenty-five per cent. Disease of knee or hip should he 
treated. 

The inperJor gluteal nerve may he inflamed, and this causes 
palsy of (he ghitciis minimus and medins and the fensnr vagina 
femoris muscles. The xympioms consist of weakness of abduc- 
tion, outward rofatinn, and circumduction of the thigh. 

The Oreat Sciatic Herve. — The size and exposure of this nerve 
and its branches make it more liable to disease than any other 
single norve of the lower extremity. It supplies the knee flexors, 
which are also partial extensors of the thigh upon the body. It 
also applies all muscles below the knee. (Sec Figs. 33, 34. and 35.) 
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Symptoms. — From the peculiar raGclmnical |Misitiiui nl' tlie nius- 
eles [lalsied iu disease of this nerve, the disabiiity to the patient 
is less tlian that resulting from disease of the anterior crural 
nerve above recited. The paresis of muBcles supplying only aboiU 
the large joints of the hip and knee is the explanation of this. 
The leg is carried forward in progression as a "|)egleg" similar 
to that of the hemiplegic gait. Wasting is marked. Perforating 
ulcer of foot may follow. Sensori/ phenomena eonsiBt of anses- 
thesia occupying the narrow strip of the thigh posteriorly and the 
outer aspect of leg and foot described in the last section. 

Disease of the external popliteal or peroneal nerve may be lo- 
cated (a) in tlie ham or {h) below the knee on the outside of 
neck of the femur. This brancli nerve supplies the long estensors 
of the toes, also the peronei muscles. 

Symptoms, Motor. — Foot-drop with toe-drop follow; and 
equinovarus may result from contraction of the unopposed flex- 
ors. There is much wasting about the fibula and in the anterior 
group of leg muscles. (See also Sciatic Neuritis.) 

The internal popliteal nerve supplies the calf musdes, the long 
flexors of the toes, all the small ninscles of the foot save the short 
extensors of the toes. If its branch, the infenm} plantar, is di- 
vided, there results a paralysis of the shoH flexor muscles of the 
toes, the plantar muscles of the great toe, except the adductor, 
and the two inner lumbricales. "Hammer-toe'' results from ex- 
tension of iirst joint and flexion of second joint. Sensory symp- 
toms consist of anffiathcsift in the outer plantar surface of half the 
8ole. one half of the fourth, and all of the fifth toe. (Fig. 36.) 

If the crtcrnal plantar branch is alone involved, the symptoms 
are loss of power of the muscles of the little toes, the two outer 
lumbricales, all the internssci, and the adductor of the great toe. 
The hammer-toe deformity is found in all the toes. Sensory symp- 
toms then consist of aniesthesia in the outer plantar surface of 
half the sole, one half of the fourth, nnd all of the fifth toe. 

If the infernal popliteal is divided in (he popliteal space in 
addition to ahove symptoms, there is inability to rotate the flexed 
leg, due to palsy of the popliteus muscle ; and also a loss of powe» 
of extending (he foot. Talipes calcaneus may therefore result 
with, in addition, (he iirch of the font beroming exaggerated. 

Korton's Disease, or Mctatarsalgia.— I hiive seen a number of 
cases under the discoverer's care. Dr. Morton considered it due 
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to preasure Deuritis of a filament of a digital branch of the exter- 
nal plantar nerve lying between thu heads of the metatarsal bones. 
Narrow shoes may favour its devt'lopment, as may gout. 

The symptoms consist of sudden exLTUciating pain in or near 
dorsum of foot opposite the fourth toe. This pain shoots up the 
leg, and may be relieyed by firm pressure, as of a lace shoe; or by 
placing in the boot a "sole plate" as manufactured by Gefvert. 

Prognosie in gouty eases is, however, bad. Excision of the head 
of the fourth metacarpal hone ia the radical measure that we have 
seen effect a cure in several cases. 

Treatment of palsies of the various branches of the sciatic nerve 
outlined above consists in ner\'e suture for division; of getting 
rid of adjacent local disease, as tumours, fraeturo, or callus; and 
in the treating of any diathetic tendencies. Other treatment useful 
is described under Sciatic Neuritie. 

RHIZOMELIQUE SPONDYLITIS 

This disease consists of an osteo-arthritia of the spine of un- 
known origin; hence it can be set down as probably dependent 
upon trophic disturjiance through the nervous system. Defonnity 
may result, depending upon whether the int^-'rarticular vertebral 
fibro-cartilages are absorbed or not before the proliferation and 
ossification occurs about the respective joints. When the disks are 
absorbed quickly, kyphosis, scoliosis, and other deformities of the 
spine follow. The large joints near the body are ne.\t attacked, 
such as the hip, knees, and shoulders. The Roentgen rays show 
Iwny exudate and the absorption of cartilages as described, 

JStiologi/ is not definite. Heredity, cold, wet, and trauma or 
gonorrhiral infection are all supposed to be factors in individual 
cases. But the aijove causes may be but exciting elements, the dis- 
turbed metabolism from lowered nutrition being the predisposing 
cause. 

Symptoms. — These are entirely dependent as to the nervous 
system upon trophic disturbance noted (also atrophy of muscles 
may occur as in two eases that are under the writer's care at the 
Philadelphia Hospital at the present time) or upon whether spinal 
nerves or spinal cord are encroaciied upon by pressure, etc. Pain 
and limitation of motion are usually prominent symptoms. The 
pain may be severe and be " referred," or occur at the site of the 
spine disease, usually then at anterior aspect in the back of abdo- 



men. It is woree after sleeping, probably tlue to sluggish circula- 
tion during Ble<?p producing stagnation of circulation about a dis- 
eased area; also to metabolites irritating the Bcnsory nerve roots. 
"Girdle pains" are one-aided uaually, because one side of the 
vertebral column is first attacked. There is impairment of mo- 
tion in the legs; or, indeed, complete paraplegia may result. Close 
study may reveal areas of hypenesthesia, hypffiathesia, or anais- 
thesia depending on the lesion being at the time an irritative or 
destructive one. Coughing or movement of the head or trunk will 
bring on severe pain. According as the erosion of cartilage and 
osseous deposit predominates or muscular spasm is productive 
of the rigidity or deformity, will they be of more or less permanent 
nature. 

Prognosis. — tHtimately the patient may bec-ome entirely bed- 
ridden and helpless save for the use of the smaller joints. Occa- 
sionally the disease is stayed from advance by timely hygiene and 
treatment. 

Treatment consists of constitutional and hygienic meaauree. 
Sirup hypophiis. comp., 3i t. i. d., or cod-Hver oil in cold weather 
are valuable nutritional drugs. Sod. aalicylat., gr. x t. i. d., or 
potassium iodide, gr. x t. i. d., or syr. ferri, iodidi, a half drachm 
after meals, are respectively tlie best antirheumatics, alternatives, 
and hiemalics that can be employed. Look to the kidneys add the 
eliniinative functions generally. A toxic process in the intestine 
may aggravate, hence the use of salol, gr. ii, in elix. Inctopeptine, 
a draclim, thrice daily, may be desirable. The digestive tract 
must also be conserved in these patients and full simple diet given, 
including abundance of eggs and milk. The orthopsedic surgeon 
may aid by bloodless operation of extension or through applying 
apparatus, or by use of a wheel crutch to get the patient about 
on his feet. I have had one case thus bettered, so that from being 
bedridden he could walk about. His general health wa^ much 
[ improved. 



CHAPTER IX 
INFLAMMATION OF MENISQES 

DISEASES OF THE MEMBRANES OF THE BRAIN 

Wii shall consider here aniemia, hyperemia, inflammation of 
the dura inater (paehymeDiiigitis), and inflaniiuatioii of the pia 
mater (leptomeningitis). 

An(Bmia of the membranes .of the brain cannot be well sepa- 
rated from anaemia of the enccphalon itself, and must therefore 
be studied with anfemia of the brain. 

Hypertemia must likewise be considered with hyperiemia of the 
brain bo far as that of the pia ie considered. Dural congestion 
or hypersemia may occur as tjie result of injuries, of sunstroke, of 
poisons such as uric acid, or of infectious diseases, such as mea- 
sles, scarlet fever, and syphilis; the symptoms beini! like those of 
pachymeningitis of tbe congestive stage, which will be described 
under that heading. The principal symptoms, are, however, ver- 
tiginous attacks and peculiar sensations of fulness in the head. 
The treatment is the same as for the onset ot meningitis. 

INFLAMMATFON OF THE DURA OR PACHYMEN- 
INGITIS EXTERNA 

Since the so-called puehymeningitia interna is probably a hem- 
orrhagic disease (or htematoma of the dura mater), it will be de- 
scribed under the head of dural hemorrhage. It is extremely 

L rare to have a true simple internal meningitis of tbe dura. (Sec p. 

I 175.) 

I Pachymeningitis externa first involves the outer surface of the 

I dura. There are less pressure symptoms than in hematoma. 

I 
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MENINGITIS 

This implies inllaminalion of the memlirancs of the cord and 
brain, Iwing divided into patliymeningitis (dura) and leptomen- 
ingitis (pia), each in turn being divided into acute and chronic 
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simple mpriiugitis ; and secondarily into acute and chronic infec- 
tious meningitis, the latter including infectious cercbro-spinal 
meningitis, tulwrcular, leptothrix infection, and the various strep- 
tococci infectious forms. Various other organisms produce in- 
flammation of the membranes, the principal ones, however, being 
inclnd(?d in the above list. Usually when we speak of meningitis 
wo refer to mt-ningitis of the dura, so that specifications should 
be made of these inflammations for the sake of exactness. 
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ACUTE CEREBRAL PACHYMENINGITIS 
Inflanunations of the Hembranea of the Brain. — I'liis may be 
primary or srronilanj. the fiirinvr being caused by the so-called 
" catching cold," or exposure to cold, or exposure to extreme heat. 
The causes of the latter form are infectious diseases, such as 
pneumonia, typhoid fever, infectious cerebro-spinal meningitis, 
injuries, carious bone as from mastoid disease, syphilis, erysip- 
elas, etc. 

Symptoms. — This disease is usually ushered in by a marked 
chill, followed by, as a rule, hyperpyrexia, the temperature run- 
ning up to 104° or 101!° F. The patient may suddenly pass into 
convulsions of tonic and clonic nature, with retraction of the 
head, delirium, mania, and hypcrcmesis, frequently of the projec- 
tile type. The convulsions may be localized or at least begin iu 
one member, due to irritation of a particular centre over the motor 
cortex. Paralysis may follow. The pupils usually are irregularly 
dilated. There may he amblyopia, due to optic neuritis, which is 
soon set up in severe cases and accompanied by marked swelling 
of the disks. Various other palsies may occur, producing internal 
strabismus or external strabismus, frequently accompanied by 
diplopia. It is very rare that hemianopsia follows. Hearing may 
be affected in the beginning, it being acvh as is the case with 
the other special senses. Late in the disease deafness or dul- 
nesB of hearing may occur. Localized facial palsies may also 
follow spasm of these muscles, due to the involvement of the 
nuclei of the facial nerves. If the basilar membranes are involved 
bulbar symptoms may supervene; or a deafness, or blindness in 
the most serious cnsos. The dnritlinn of acute pacliyraeningitis will 
depend upon the degree of infection or the resisting power of the 
patient. Death may follow early severe convulsions. The acute 
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symptoms may last a wci-k or ten days, when tcruiinalion by crisis 
may occur.' Or, as is the rule, a gradual defervescence of the 
fever aud recovery with more or less sequelse, depending upon the 
severity of the disease. 

Prognosis. — In children it is worse than in adults, owing to the 
la«k of resistance through immature development of the nervous 
system in them. Ocoasionally a case will recover with apparently 
absolute integrity of the nervous system and no aequelie whatever, 
but in the vast majority of cases some defect is left behind, either 
blindness, due to progressive atrophy of the optic nerves, or deaf- 
ness from involvement of the acoustic nerves, etc. These two spe- 
cial senses ^re the most frequently involved, although the others, 
but very rarely, may also be affected. Seipiclu!, as hemiplegia, 
paraplegia, or monoplegia of spastic type, depending upon the de- 
gree of involvement of the motor cortex, are frequent. 

Treatment. — This will depend entirely upon the nature of the 
cause. If primary disease or any septic foei exist in the body, these 
should be dealt with at once. (The treatment of infectious cere- 
brospinal meningitis will be considered in its proper place.) 

The patient should be, as a rule, placed in a dark room, in quiet 
surroundings, and well protected from atmospheric exposure. 
Such measures are neeessituted by the extreme hypere.xeitabllity in 
the beginning of the disease. Hyperpyrexia should be treated 
by antipyretics guardedly administered, by the sponge-bath or ice- 
pack, and in some cases of plethoric individuals venesection should 
be tried. The application of leeches to the temple or wet cups to 
the nape of the neck are valuable methods of depleting the con- 
gested meninges; to-day not enough used. For the control of con- 
vulsions, the nntipyretio measures detailed may lie sufficient in the 
milder cases, but in the more serious ones the use of largo doses 
of bromides and rhloral may be necessary. If these cannot be 
ntained by the stomach thny should be given per rectum, and in 
twice the dosage as given by the mouth. If heart failure occurs 
later in the course of ihe disease, cardiac stimulants may be 
necessary, such as digitalis, or in acute svnope hj-podermics of 
ether or strychnine may be necessary, continued until the crisis 
is past. In case of injur)* or abscess, surgical help must be sought. 

' Kernig's sign mny l>c present in mcTiinKitis— viz., the innbility to exti>nil 
the legs whitt! sittitii;;, but abilitj to do so when recumbent. It is ttol pathog* 
nomonio of the diseiise. 
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Putagsium or sodium iodide are valuable remedies for tlie absorp- 
tion of the exudate. If betterment of ocular troubles does not 
occur with this, the destruction of the cranial nerves pagsing out 
at the base of the brain may be inferred and a basilar type 
confirmed. The treatment of sequelte, as optic atrophy, etc., will 
be the province of epecialists in this department of medicine, .to 
whom the case should be early referred. Epilepsy may be a sequel, 
and should be treated symptomatically if the original source of 
irritation cannot be removed. 

Causes of Chronic Mcnlngilis. — This is generally the result of 
the acute form. Some cases are so insidious that they are desig- 
nated subacute or chronic from the first discovery of syni]»tomB. 
Sunstroke is quite frequently a cause of this type, as may he lues 
or trauma. 

Symptoms. — Persistent headache of a dull character, worse 
when the patient is exposed to heat or when he stoops forward 
or lies down. He also complains of pain in the neck, frequently 
radiating towards the shoulders, and may suffer from general 
paresis of the extremities, usually of a ppastic nature. Or he may 
be the subject of deafness, vertigo, or optie atrophy. Such pa- 
tients, too, may lie subjects of secondary epilepsy. 

Diagnosis. — This is to be made from chronic oerebritis, tumour 
of the brain, hydrocephalus. In cerebritis there is usually more 
mental failure or even dementia with less spasticity of any existent 
palsy. In tumour of the brain the special predominance of optic 
neuritis (95 per cent), together with localizing symptoms, will 
differentiate, while in hydrocephalus, the enlargement of the head 
of the peculiar metallic sound on percussion, or the exophthalmos, 
are points for differential diagnosis. 

Prognosis. — This is usually bad as to permanent recovery, the 
patient being liable to exacerbations at any time, due to catching 
cold or exposure to heat. In adults the chronic form of menin- 
gitis may exist for many years. In children, since interference 
of development of the hrain follows, life is materially curtailed 
even in the milder eases, such patients usually succumbing early to 
intercurrent disease. Blindness and deafness occur in the chronic 
form as the result of the acute type, and ns a rule Kucb cases are 
practically incurable. Iml)ecililv is not unusual. 

Treatment. — This will simply consist of additional measares 
to those already referred to — namely, the treatment of the convnl- 
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sioiis or of I'oiitractun* >u»\ of iwilsics, which latter inay requiro the 
SLTviwH of llic orth"iia.'i!if surgwiu. Massago aud Swwlish iiiovc- 
menta should Ik; given a fair trial iu these casts. If a large axu- 
- date, pspefially of the lia^morrliagie type, or a localized blood tumour 
of the dura exists, the surgeon may by prompt operation save the 
patient's life, as 1 have known in one ease. Extensive counter- 
irritation ovtT thu scalp is of value. 



This is a type of local inflammation involving the internal 
layer of the dura. It is more frequent in male adults and in those 
BuhJGct to chronic alcoholism or prolongi'd intoxication. 

Symptoms are insidious, the patient complaining of pain in the 
bead, following an alc-oholic debauch. There are manifest symp- 
toms of dementia, such as loss of memory, incoherent speech, with 
periods of excitement. Frequently the patient will pass into an 
ursemic state, which is due no doubt to kidney insufll:eiency at the 
time, even though the kidneys may not be permanently disabled. 
The case may recover from the unemic attack rather suddenly. 
Uaually within a few days or a week recurrence of symptoms oc- 
curs, such as added weakness of the extremities, more pronounced 
upon one side of the body. Fifty per cent of the hiemorrhages are 
on one side of the dura. The mental obtundity deepens, the pa- 
tient passes into delirium. There is also noticed general tremu- 
lousness. It will be found, too, that the paralj^His is much more 
spastic than the rapidity of onset and the cjitent of motor weak- 
ness would warrant. This is a point of value in making the diag- 
nosis of this serious malady. A distinct point in the symptomatol- 
ogy is, therefore, exacerbations and remissions without profound 
coma at any time until late in the disease. 

Diagnosis. — This disease is bo difficult to diagnose that it seems 
useless to set down differential points. Ingravescent hn?morrhage 
into the cerebrum may be mistaken for it, as well as ursmia, indi- 
cated above. From ihe former it may be distingiiished by the 
more exact aymptomatologj- of true apoplexy in the latter. From 
nriemia, the urinary examination would he of great value, since 
the lesser hulk of albumin, if any, would bo found in a meningitis. 

Prognosis. — This is absolutely Iwd. The patient is usually ear- 
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rifd oir Mitliin ton days aftt-r tliu oiisot of Bjiii]ituins. I)i>;itii gi'ii 
erally owurs not aloiw- i}erhaps from the lia'iiiorrliagi', which ia 
UBually massive and spread ovpr the entire cortex of one siile, but 
very likely it ia completed by the general alcoholic toxemia existent . 
in these patients. 

Trealmenl. — This consists, therefore, in the same form as the 
acute meningitis given above. Surgical treatment is not as yet 
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fiilly developed, and has not been resorted to in many cases, but 
would seem to be the only possible chance of saving the patient's 
life. If it were not for the extreme asthenia, a diagnosis could 
be made and the surgeon's skill in trephining and removing the , 
clot might save some cases. Venesection and transfusion of nor- 
mal salt solution is a treatment that should be resorted to in 
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cases of marked toxieniia. Supportive iiieasures should, of course, 
be insisted upon in all these cases. 



CEREBRAL LEPTOMENINGITIS 

This is usually an acute infection. It is, as a rule, secondary 
to some septic foci, as abscess of the lung, liver, etc. 

Symploms. — These are fulminating in character, accompanied 
by high temperature, great mental anxiety, and a hectic type of 
temperature curve, which remains, at about 104° or 10C° F. Con- 
vulsions are not bo common, nor spactie rigidity of muscles so 
frequent as in the acute form of pachyuieningitiB, nor is intense 
head pain of ko great importance as in the former disease. Local- 
ized palsies of sudden development are rather frequent, depending 
upon exudation over a motor centre. Duration of the diBease ia 
from a few days to ten days, the patient usually 8uci.-umhing with 
the hyperpyrexia or from the general infection. Termination by 
crisis may occur, or a chronic septic inflammation of the brain 
may result. 

Prognosis. — This is bad in the majority of cases. Death of 
the patient usually takes place within seventy-two hours. In many 
cases a remote abscess in the brain may be the result of tlie above 
disease. 

Trealment. — This would not be different from that for pachy- 
meningitis excepting that it is more incumbent to seek for septic 
foci both in the brain and in other organs, to which it is so fre- 
quently secondary. 

HYDROCEPHALUS 

This is a condition, congenital or acquired, in which tliere 
is an accumulation of the fluid within the ventricles of the brain. 
There are two types nf hydrocephalus, externa! and internal. It is 
again divided into acute and chronic, although the chronic form ia 
the more common variety. The internal t\'pe implies an excess- 
ive collection of fluid within the ventricles, whereas the external 
type refers to cases in which the fluid is mainly in the subdural 
space. Usually the two are eoesistent, but internal hydrocephalus 
always predominates. 

Symptoms of acute hydrocfphalug may follow acuti? inflam- 
mation of the ependyma. It is more usual in babyhood and in 
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children suffering with marasmus, in which subjet'ts there seemg to 
be a special tendency to local inflammation of this eerouB lining of 
the brain. Symptoms are those of subacute meningitis, excepting 
that convulsions are not so frequent and the temperature is never 
so high as in the former disease. The child is usually in a condi- 
tion of muscular rigidity, however, the attack itself generally being 
induced by autointoxication. In addition to the muscular rigidity 
with tetanic spasms, at times there is evident an enlargement of the 
head, bulging of the fontanclles, and depression of the eyeballs 
within tlie socket, together with exophthalmos. The vault of the 
cranium projccta out in proportion to tlie rest of the skull, so that 
there eeems to be enormous enlargement above the ears. In some 
cases the sutures are seen to be peparated and the Wormian hones 
palpable. The " hydrocephaho cry," consisting of a long, deep re- 
spiratory sound, is a very usual symptom. Percussion over the 
skull will frequently produce a pseudo-tympanitic note, and on aus- 
cultation over the skull a distinct bruit can be detected synchro- 
nous with the pulse-beat. The patient may finally pass into a con- 
dition of tetany and die from exhaustion. 

Pathology consists of subacute ependymitis with excess of 
serum within the ventricles, which may, as indicated, also extend 
to the arachnoid. 

Prognosis. — This is bad, as a rule. In the acutest forms life 
becomes extinct within a few months. Occasionally the symptoms 
abate, and the patient is left with the chronic enlargement of the 
head which, if not too extensive, will not produce paralysis of the 
extremities nor any considerable degree of mental impairmwit, 
the rule, however, being that cases will result in imbecility with 
the general symptoms of spastic paralysis of childhood. It should 
be remembered that this is frequently a congenital condition, which 
is lit up soon after birth. It is astounding to what degree the 
convolutions may be pressed upon, and life and fair mentality be 
preserved in a small number of cases. 

Treatment is hygienic, medicinal, and operative. Prophylac- 
tic measures should be part of the treatment — nourishment of the 
child predisposed or born with the condition is most essential. 
Inunctions of cod-liver oil, with the idea of gaining weight and 
greater resistance to disoaspa. in of value. Spasms should be con- 
trolled by chloral and bromides. Sodium iodide is especially of 
service in infants, being less liable to disturb the stomach. It i 
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should be given in two-drop or three-drop doses of a saturated solu- 
tion, gradually increased to the physiological limit. Some advise 
compreseion of the skull by proper bandaging with the idea that 
this may tend favourably against the formation of exudation. 
Should symptoms of compression develop, however, the bandage 
should be removed immediately. Surgical aid through craniec- 
tomy, or tapping the ventricles, under antiseptic precautions, may 
be nf value as a drriiirr r'-nmirl. 

Chronio Hydrocephalns. — This is usually the result of the oeutc 
form of hydrncephnlus, and from the evidence found at birth in 
eatne cases, it is apparently chronic from the very first — i.e., it 
has existed some time in the prenatal life of the child. The signs 
here may first Ite noted during labour, an enlarged head being the 
cause of dystocia. More frequently, hovrever, the hydrocephalus 
becomes apparent some time after birth. 

Causes of this condition are not definitely known. The pathol- 
ogy offers no direct clue to the nature nf the trouble. The lateral 
ventricles are greatly distended, but the epcndyma is usually clear, 
occasionally granular and Ihickened. The chorioid plexuses are 
extremely vascular. The third ventricle is dilated, as is also the 
aqueduct of Sylvius and the fourth ventricle. The quantity of 
fluid may be several litres. It contains salts, albumin, etc. 

The cerebral cortex is greatly stretched, and over the middle 
region it may measure but a couple of millimetres. The basal gan- 
glia are flattened. The bones are extremely thin, and the Worm- 
ian bones themselves may gradually extend, due to the effect on 
the part of nature to fill in the gap of the widely separated edges 
of the bones. 

Syviptoms are similar to those of the acute type, although not 
80 severe. ConiTjlsions may occur, reflexes are increased, the child 
may learn to walk late, but ultimately usually becomes feeble and 
very spastic. The mental condition is widely variable, from that 
of the ordinary imbecile to that of average intellect, 

Diagnosis. — The rhachitic head should be told from that of 
acute hydrocephalus, and is known, too, by the other evidences of 
the enlargement of the epiphyses of the long bones. The head in 
rickets is usually square, and not round or globular. The sepa- 
ration of the bones of the skull is not usual, nor is there the 
tympanitic note produced on percussion over the skull nor the 
bruit heard on auscultation, as in hydroeephalua. 
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The acquired form of chronic hydrocephalus is simply the re-l 
Bult of acute hydrocephalus, but is said by some writers to Iwl 
primary, essential, or idiopathic ; that is to say, it comes on spon- i 
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taneously in the adult without obpervable lesion. Osier quotes t 
statement of Mr. Whiteway that Dean Swift was a subject of t 
variety, but double the possibility, and assumed that his <• 
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probably one of a spurious form of hydrocephalus, ex vacuo ; that 
is, within the arachnoid alone. The syvipfonis of the acquired 
form would vary with the time in life of its development. If 
developing early, the symptoms already rehearsed will be present; 
if late in life, the patient will suffer from henrlaclieB, the gait 
becoming gradiutUy irregular and ataxic; with a apastieity, how- 




FM. 40.— SpAITlC DlfLKOlA FROM (.'HBONIC HTDKOORFIIALI'I 

[PhilultlpbU HoipitKl.) 

ever, which difltinguishes it from other forms of gait. In some 
caees there will be prolonged attacks of coma with slow pulse, due 
to irritation of the va<ji nuclei by the pressure. One case on record 
IB reported to have been unconscious for three months. Optic 
neuritis soon supervenes, and in the worst cases rapidly progresses 
after once begun. Chronic purulent ependymitis may precede 
death in some cases. 
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Meningitis serosa is a type dietingiiiBhed by Quincke, and con- 
sists of serous meningitis as distinguished from ordinary lepto- 
meningitis and from hydrocephalus. Quincke describes Ihc 
affection as coming on suddenly in children with intense pain in 
head, signB of intracranial pressure, slow pulse, and choked disks. 
Retraction of the head exists, without fever, however. Some cases 
are much more insidious and are frequently mistaken for hriiiu 
tumour. 

Trealntent consists in the relief of pain and in making an effort 
to cause absorplion of the collected fluid. This will be best done 
by giving depletive reraediee, such as gamboge in sthenic individ- 
uals, or podophyllin or even calomel in repeated dosage. For the 
more usual asthenic cases such harsh treatment cannot be carried 
out, and we must depend upon free diuresis, producing in- 
creased action of the akin through r'lich dnigs as pilocarpine. 
Potassium iodide is a valuable remedy as a sorbefacient. Bichlo- 
ride of mercury, added to the above iodide, may favour resorp- 
tion of the exudate within the brain. Aa a prophylactic measure 
the patient should be carefully guarded against inclement weathpr 
and given nutritions diet; and mental strain should be avoided. 
Skilled massage may be of value in these cases. 




CHAPTER X 
DIFFUSE AND LOCAL DISEASE OF THE BRAIN 

Cerebral Localization (Epitomized). — It must be reinembered 
that cerebral iouaiizatioii is not an exact science, because symptoms 
may also be produced by compression, causing irritation, paresis, 
or paralysis of adjacent centres ; also, that circulatory disturbances 
occurring in the course of disease of the membranes of, or of tlic 
encephalon itself, may cause wide-spread functional disturbance 
that disobey all scientific rules.* Still, in the majority of instances, 
close day-to-day study of the case will be rewarded by brilliant 
diagnoses, and help, therefore, for the patient. The accompany- 
ing illustrations (Figs. 41 and 42) give the respective locations of 
the definitely know centres in the cerebrum. Beginning from the 
posterior aspect, we will enumerate the function of each centre 
and lobe (for fuller description, see Chapter I. on Anatomy, etc.). 

Occipital Lobe. — Here lie the centres of vision, destruction of 
which causes cortical blindness (in the absence of lesion of the eye 
or optic nerve) . Hemianopsia may also result as indicated under 
diseases of the optic nerves. Sensory centres are also present in 
the occipital lobe. (Cortical centres concerned in speech are de- 
scribed under Aphasia.) 

Temporal Lobe. — Here lies the centre of audition — i. e., for 
word hearing — in the posterior part of the first and second convo- 
lutions — and the centre for namitig in the third convolution. 

The central convohdions of the parietal and frontal lobes of 
the cerebrum are principally centres for voluntary motor func- 
tion. The upper portion of the first and second frontal govern 
movements of eyes and head. These centres overlap one another. 

These convolutions probably also receive sensory impressions 
from the skin, muscle, and very likely from the viscera, and thus 

'See Some Points on Intraorftniitl Neoplasms cotisiilered (rnm the Neii- 
rooic Standpoint, by l.he author. Read before the Section nn Medioine, New 
Tork Academy of Medicine: PhilailRlpIiiii Medical Joumul, Novemlier 16, 
1901. 
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arc the corlicnl sensory centres fur muscle and incliU- sense, the 
superifir parielsl lobule U'ing probably the looalion where sensa- 
tions from tliL- niHselos are received. 

Irritative lesions in the motor cortex cause local spasms (Jack- 
sonian epilepsy), or general convulsions. There may also 1k' par- 
spisthesia of the parts c■onvlll^*(i, due to vaso-niotor paresis. 
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Dettrvctive lesions involving these same central motor convo- 
lutions cause paralysis of the muscles of the opposite side of body, 
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which soon become spastic. The paralysiB is not always complete, 
since only a few centres may be involved. Muscles acting together 
(aa of respiration) or those which express emotion (as the facial), 
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being represented on both sides of the cerebrum, are not com- 
pletely palsied. Asteriognosis, or disturbance of sensatioD, may 
be found if the lesion extends to the posterior part of the parietal 
lobe. 

The cells of the ascending frontal or precentral convolution, 
the ascending jmrielat or post-central convolution, the superior 
parielal lobule, the upper portions of the first and second frontal 
convolutions, part of the nineiis, the paroreniral lobule, all con- 
trol or originate voluntary motor impulses. These same centres 
also receive sensory impressions; hence this region of tlie brain is 
designated the sensorio-molor region. The trunk muscles and 
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Ifg muBcles are largely repreeeuted in the upper portions of the 
preceutral and post-central convolutions. The muscles of the 
arm have their centres in the middle third of the precentral and 
poet-central convolutions; the face, tongue, larynx, and pharynx 
being represented in the lower part of these same ijyri. 

The Prefrontal Re^on. — This consieta of the part of the fron- 
tal lobes in Ihe anterior part of the third and ascending frontal 
convolutions. The centres that have to do with higher mental 
faculties (higher psychical centres) lie here — viz., those of judg- 
ment, reason, memory, attention, and comparison. It is the great 
aseociation centre (Bianchi). It also is supposed to be a centre 
for the trunk muscles, according to Munk. 

Centrum Orale. — I.*aion8 here may involve association, sensory, 
or motor fibres. A subcortical lesion may simulate a cortical palay, 
but there is not likely to be spasm at any time except after inva- 
'Kion of the cortex. Hence, s[)asni always follows paralysis, just* 
the opposite to that in cortical lesions. When the lesion is near 
the internal capsule the jwlsy resembles that due to lesion of it. 
There may be hemianopsia, hemianesthesia, and if lesion is on the 
left side, aphatiia in disease of the centrum ovale. 

Corpus CalloBum.^ — Symptoms are of partial or complete palsy, 
a hemiplegia gradually extending to the opposite side, with later 
development of dysphagia, dysarthria, and an insidioufi dementia. 
A double cortical lesion may. however, closely simulate symptoms 
of disease of the corpus callosum, but the greater asymmetry in 
the degree of muscle weakness would be in favour of cortical 




Corpus Striatum. — The function of this ganglia is not defi- 
nitely known. It is very likely that, as excision experiments on 
dogs load to suspicion of (and in a ease under the care of Dr. 
John M. Swan and the writer, one of Friedreich's disease with tem- 
perature, which seemed to point to its degeneration as a canse of 
ibe pyrexia) the existence of a centre for heat, regidation is in the 
striatum. 

Optic Thalamu8.^This important ganglia is joined with the 
cortex of the frontal, temporal, parietal, and occipital lobes. It is 
file site of Ihe ultimate ending nf the optic tracts as well as of 
some K'nsnry fibre neurones, which latter extend throufth their 
axons to the cortex. Very likely the main centre of rcgtilation 
of body heat is in the thalamus. With the external genicvlat9 
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body and corpora quadrigemina the posterior part of the thalamus 
forms the primary optic centre. 

The corpora quadrigemina. with the other two bodies just enu- 
merated, form the primary visual cenlreg. The remaining part ai 
these centres control the reflex movements of the iris and ciliary 
mu^Ies. The posterior bodies also, together with the internal 
geniculate bodies, are joined with the cerebellum and auditory 
centres, hence control in part .ten- 
satiom of space and nuditian. 

Internal Capinle. — The motor 
and sensory projection fibres (or 
peduncular fibres) pass within 
very narrow compass through the 
internal capsule. In tbe region of 
the "knee" are fibres which ]iass 
from the cortex to the motor 
nerves of the eye, to facial and 
hypoglossal nerves, also those 
fibres which ]>asa to the nuclei of 
the nerves that govern the other 
muscles that have function in 
speech, which are supplied by the 
vagus- The pyramidal tract fibres 
lie next posteriorly, those of the 
leg being also posterior to the 
arm. Posterior to all of these are ^'"■.f--?"*!'^:!. 
the fibres that transmit common 
sensation and special sense im- 
pulses (hearing, vision, taste, 
smell). 

As the pyramidal tract fibres 
are in a very compact mass in the capsule, a lesion here produces 
hemiplegia on the opposite side of the body, monoplegia being 
never produced by such a located lesion. If the lesion is in the 
posterior part of the capsule heniiansesthesia will result, associated 
or not with homonymous hemianopsia, and with muscular paresis. 

Crni Cerebri. — A lesion of the crus will cause spastic palsy 
or paralysis upon the opposite side of the body, with palsy of 
muscles supplied by tiie motor oculi. since this nerve makes its 
superficial vJiit from the cms. The optic tract, as it crosses the 
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cms, may aleo be affected, producing homonymous' hemianopsia. 
The tegmentum may, however, be involved williout disease of the 
fibres of the criig, in whieh instance disturbance of common and 
luusoular sensibility may occur associated with ataxia of the oppo- 
site side of the body. 

The Pons Varolii or Bulb. — The gray matter here consbts of i 
cells whidi form nuclei of the peripheral neurones of the motor 
division of the fifth ; also the sixth and seventh nerves. The pons 
is the centre for the aeeendlng or sensory nucleus of the fifth nerve ; 
also for the sensory and motor tracts on their way to and from the 
cortex. There are al(»o neurones in the pons which connect with 
the cerebral and cerebellar cortices. 

Cerebellom. — Here the gray ganglionic masses are in the cen- < 
tre, but the gray matter proper is upon the cortex. The vermis \ 
or middle lobe is alone known positively as to function, a 
joined with sensory and motor paths of both brain and cord, the 
auditory nerve, some of the nuclei in the pons, and with the infe- 
rior olivary bodies of Hie niodulia. The functions of the cere- 
bellum are not definitely ascertained in detail. It is known to 
take part in maintaining the equilibrium of the body, in muscular 
movements, and in maintaining our relations to surrounding ob- , 
jeots. Hughlings- Jackson claims that disease of the cerebellum I 
causes palsy of the frunkal muscles also, and that the cerebellum I 
maintains muscle lone. 

Xedullft Oblongata.— The lower motor neurones or nuclei of 1 
the eighth to twelfth cranial nerves lie here, except the spinal root's j 
c*ntre of the eleventh, which is in the cord. The oblongata iaJ 
of course only the expanded portion of the cord, and the cells J 
lying here have the same sort of function as do those in the grftf J 
matter of the cord. 

In the medulla are also found reflex and automatic eentres'l 
controlling the respiratory and circulatory functions, secretion, ^ 
and the visual movements. The olivary bodies (superior and in- , 
ferior) are small masses of gray matter in the medulla, and are J 
joined with the basal ganglia, cerebellum, and cord, having to d* ■ 
in part willi co-ordination and equilibrium. 

A lesion high up in the oblongata may damage the pyramidftl^ 
(rncl alwve its decussation and the hypoglossal nerve upon OiyJ 
iide as the lesion, producing an aUernale paralysis. 

AHectiflii of the nuclei gives rise to the so-called bulbar symill< 
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(diog — th'Ke "( f'\iifmt-\»\^u-ph»ryagynl [nnhri^. I>ralh mav fxl- 
low endfkiily fniBi uivaltrinmt of tbf n^pirstury or canliac cen- 
tres. Polyuria or gitfoeniru mav abo ret^alt from chronic lesions 
of the medolla. 

The fiuu-tio'iu o{ the occifital uike hane been meDlioned 
under di»«»-£ of the optic trad. 

Cortical r»itm concerned in '»f>ecch are to be described next 
ooder Apbsoa. 

APHASIA 

By this we mean disturbonco of the power of commtmication 
by the ordinary agna of lan^age. The word aphasia, which 
6igDifie« loes of speech, is the general designation applied to nil 
forms of defects of the elements of speech due to disease of the 
cerebral hemispheres. This is asually a legion involving the cor- 
tical centres of the speech mechanism. Aphasia Is to be distiU' 
guishcd from distarbnnce uf speech that follows mechamcal trou- 
ble with articulation due to lesion of peripheral organs or nerves, 
and abo from t-peech defects due to the lesion of the cranial nuclei 
or of the -association and co-ordination tracts of speech in the ob- 
longata, pons, and cerebellum. Aphasia is, therefore, limited to a 
partial or complete loss of the power of comprehension or exprcs- 
don of language. It is divi(Ie<l into two classes — motor and smi- 
sory aphasia. The former may be designated emissive, and the lat- 
ter a receptive tj^pc. Of the motor form we have eubdivisions con- 
sidered as elementary — namely. (1) aphasia, or complete motor 
aphasia, (3) agraphia, or inability to write. 

Of the sensory form we have (1) word-ilenfness. or miditory 
aphasia, and (2) word-blindness, or visual aphasia. Mills desig- 
nates another form of elementary aphasia — namely, vcrhal. or that 
variety which is due to the lesions of the naming centre. Apraxin 
is the form where the patient is not able to understand the usea 
of objects. 

Motor Aphasia. — Apheraia, as Brocker, Boss, and othops have 
designated motor aphasia, is divided by some into two or three 
forms, the ;^'rs( being strictly limited to that produced by lesion of 
the foot of the left third frontal convolution, the so-cnllod Brooa 
convolution. Broadljent names nnoiher variety, in which the li'sion 
is at the foot of the second central convolution back of the Broon 
centre. Total destruction of Broca's convolution in right-hundcd 
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pcopk' makes isjioki-n speech iiii})onsiblo for a lime nl leaf^t. Ijiiter, 
the hitlierto uiitraincil centres in the right third fronlal ennvolu- 
tion develop. The patient may thns aequire or regain partially the 
faculty of speecJi, Usually, however, rct-overy in part is due to the 
fact that the ct-ntre was not entirely destroyeil. The reason for the 
speech eentre Iwiug on the left side is, theoretically, assumed to 
be that this side is much more' highly developed than the other, 
in obedience to the principle of the economizing energy, most peo- 
ple heing also right-hnuded. Articulative ataxia is nothing more 
than the old atajic aphasia, so-calletl, or the asyncrgui verbatis of 
Lordal — i.e.. the existence of incomplete motor aphasia, which is 
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generally the sequel of the complete form. Most cases of motor 
aphasia also suffer from agraphia. This loss or defect may bo due 
to lesions of the centre for word-seeing, which centre is placed at 
the caudal extremity at the second or medio-frontal convolution, 
and in close relationship with the upper or mesial boundary of the 
true speech centre. True apraphia is an almost invariable result 
of destruction of Broea's centre, however. It is probable, as Wiley 
concludes, that motor agraphia, as far as writing with the right 
hand is concerned, may residt from a lesion in the graphic centre 
in the posterior portion of the second frontal convolution. 

Pantomime study is only second in importance to that of 
Bpoken speech in the consideration of aphasia. It is in general 
a part of speech, and so closely associated that disturbance of 
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speech is always accompanietl by disturfaancG morc or less of pan- 
tomime. 

Amemia is loss or impairment of power of expression by signs, 
when due to cerebral disease. 

Paromemia is confusion of the signs in efforts at expr^sion 
til rough them. 

Sensory or Receptive Aphasia. — This is considered usually as 
having three special forms; (1) auditory aphasia, or word-deaf- 
•ness; (2) visual aphasia, or word-bllndness ; (3) and apraxia, also 
called mind-blindneas, soul-blindness, and object -blindness. Physi- 
ological investigations, including tho«e of Ferrier, prove ( 1 ) teord- 
deaftteas is due to leeion in the posterior third or first and second 
temporal convolutions, as verified by Mills, who contends " that it 
is not complete tinless the corresponding region on the right hemi- 
sphere is also impaired or destroyed." Other symptoms present in 
this form are inability to read aloud correctly. The patient is un- 
able to verify what he reads by hearing. In the complete form he 
cannot echo spoken words. Paraphasia and paragraphia may also 
be present in these cases, as may also verbal aumosia, and a3 may 
articulative amnesia. But it is probable that in some of these ' 
eases the amnesic phenomena are due to the involvement of the 
centre, or of tracts loading from th© centre of word-hearing to the 
conceptional or motor centres. Music-deafness may be associated 
with word -deafness. But from the fact that it is sometimes pres- 
ent when auditory aphasia is absent, it is assumed that in acme 
people the faculty for music belongs in both hemispheres of the 
brain to a greater degree than does the faculty of hearing. Be- 
tween the auditory centres at the base of (be Iirnin and the cortical 
auditory centres in the left temporal lobe are also entering trtcts 
for hearing. A lesion of these tracts, which probably gn from 
both sides of the brain, will give rise to a form of word-deafness. 
Lichtheim has placed the entering auditory tracts chiefly in the 
left temporal lobe. A lesion of this tract will cause outer word- 
deafness. A case of lesion restricted to this entering tract alone 
has been reported by Lichtheim. We must have entire comprehen- 
sion of cortical anatomy aphasia and complete understanding of 
the auditory path before this matter becomes clear. 

(S) Visual tocalizalion, like auditory localization, has also cer- 
tain tracts to be considered from an anatomical and phir-siologieal 
point of view before wo can understand amblyopia, hemianopsia. 
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etc. Henscben believes that tlit* Lpntre for ttie macular field lies 
in the ealcarine cortex. There is also doubtless stored near the 
visual centre imap's of wonls, letters, and probably of objects. 
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This'ia likely in the angulo-oceipital region or on the lateral 
surface of the hemisphere, as located by Ferrler. Partial destruc- 
tion will produce word- or letter-blindness. 

Alexia, or the inability to read, will, of course, be produced 
by such a lesion as will cause a^apliia so far as this is dependent 
upon sight. Patients who have been rendered ittexic or word-blind 
(lesion of centre for word-seeing) can sometimes write their names 
or simple words; apparently doing so through touch or by recog- 
nition of psycho-motor images. Between the primary optic cen- 
tres at the base of the brain and the cortical centres recited are 
certain entering tracts for vision (optic radiations of Grateolet). 
It mu=t be remembered that the primary cortical visual centres are 
connected with half of the retina on each sidt — the same half on 
which the centre lies— the fibres passing to the angular region in 
each hemisphere. This is the centre of eye functions. A lesion 
which severs the tracts coming from both occipital lobes to higher 
centres will cause word- blindness, but not agraphia. Commonly 
Buch a lesion will also produce hemianopsia, since the radiations 
of Grateolet are usually involved. 

(3) Not infre<iuently associated with word-blindness is anothra 
disorder, which has l>oen variously called mituJ-hlindngxs, Bonl- 
blindness, and object-blindness. In examining for this, the phyai- , 
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t'ian tries to detfriiiine if the patient ahawa ai^s of recognition of 
various objecte. lie may not comprehend the use of the simplest 
things and he may not recognise intimate friends, excepting by 
tonch or by hearing their voice's. (Occasionally there is added to 
this form a psychic deafness in which the patient cannot recognise 
a friend by the sound of the voice.) The centre for mind-blind- 
neas may or may not be separate from the centre for viaual images 
of words (visual aphasia). Both hemispheres of the cerebrum 
doubtless take part in the storing of images in equal degrees. The 
mental percepts of objects and of names are the results of defi- 
nite processes of cerebration (Mills). Ideation is particularly dis- 
turbed through lesion of the radiating fibres, whereas the determi- 
nation of names is disturbed through lesion of the centres for per- 
cepts only. 

Mills, with Broadbenf, bolds the view that a naming centre 
esiets in the cortex of the brain. Destruction of this centre will 
produce verbal amnesia. A form of verbal amneaia, called articu- 
laiive amnesia, would be due to partial destruction of this centre. 

Conducting aphasias are those forms of speech disturbance 
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vhicb are due to defects or destruction of the tracts associating 
various regions concerned in the mechanism of speech. Some of 
these are para-phxitia ; paragraphia, the misuse of words in writing ; 
paramemia, the misuse of signs; paralexia, misuse in reading of 
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syllables or wonle; and dtfslexia, which ie dillicuity or fatigue 
shown iu reading. 

Examinaiiun for Apluma. — First; determine asaoeiated phe- 
nomena of aphasia, as gesture language, already detailed. Test 
for these carefully. Second: extra-graphic symimls should be 
sought out, such as the methods of implying numbers, algebraic 
signs, etc. Third: the determination of mind-blindness. Fourth: 
emotional and intellectual faculties, which include determination 
of emotion, mentality etc Fifth motor and sensorj- functions 
should be Btnd ( 1 Tl c c 1 11 II I r t callv obscrred. 




AtkSOCIATlON AaEiS— JlBSiiL ASPECT 



The definite aublieadings, as given by Mills, are as. follows 
The methods of (A) spoken speech should be determined — 

1. Inquiry as to how the patient receives and interprets 

2. (fl) How is it produced? making a record of words, etc. 
(&) Evidence of amnesia and its companionable symptoms — artio- 
ulative amnesia and paraphasia. 

3. How is it repeated or echoed? 
(B) Written Speech— 

1. How is it received and interpreted? 

3. Is sight good, is hemianopsia present? etc. 

3. How is it produced? 

4. Ask the patient to write his name. 

5. How does the patient write to dictation or from copy? Tiy 
him in both ways, and if he ia able to do either nr both, try to 

\ ascertain if he understands the meaning of what he writes. 



CHAPTER XI 
OTHER DISEASES OF THE BKAJX ASD MEMBRANES 

GENERAL SYMPTOMATOLOGY 

Thebe are certain general signs iind KymptomB that are found 
more or less conBtant in almost all organic diapases of thu en- 
cephalon. These symptoms may be placed in five classes: (1) 
general symptoms of brain irritation; (2) general symptoms of 
brain pressure; (3) symptoms of focal irritation or destruction; 
(4) symptoms due to local pressure; and (5) those due to the 
pathologic process itself. 

The symptoms of brain irritation are headache, vomiting, ver- 
tigo, photophobia, mental irritability, insomnia, a sense of pres- 
sure and fulness about the head, noises in the ears (tinnitus) or 
in the head, tenderness of the scalp, and In bad cases convulsions, 
paralysis, or delirium and stupor. 

Brain compression has as symptoms headache, vomiting, men- 
tal hebetude or dulness; or il may be some form of paralysis, 
contraction of pupils, and finally coma. Retraction of abdomen 
(scaphoid) accompanied by constipation is often present. 

Symptoms of brain compression may be associated with anie- 
fflia, cederaa, or increased blood pressure; or, indeed, in states of 
malnutrition, when the brain mass is impoverished, symptoms of 
compression may prevail. Irritation and pressure symptoms may 
interdigitate. so that at times it is impossible to differentiate one 
from the other. Encephalic iTrHation symptoms are usually asso- 
ciated with hyperemia. 

Focal or local symptoms depend almost absolutely upon the 
location of the lesion causing them. If the motor area is af- 
fected, twitching, spasni, or convulsion would be likely to follow 
earty; while wbeii destruction nt the same site occurs, the symp- 
toms will be of paralysis. If in a sensory centre or tract, the first 
symptom would be of pariesthcsia or bvperiestliesia ; ihe later one 
being of anscstbesia of the part supplied by the centre involved. 
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Symptoms due directly to the pathologic leeion itself may be 
meagre; juet as in tumour of the gpinal cord, for example, the 
eymptoms of Irritation, pressure, or even destruction or local dis- 
turbance of circulation may be dwarfed by septic infection. Geoi 
era! symptoms, the result of septicjemia, such as chill, fever, sweat- 
ing, etc., may become paramount. 

Hemiplegia and aphasia ore t^ymptoms that may be caused by 
80 many diiferent kinds of lesions that they demand some special 
study here. Both groups of symptoms pertain in general to motor 
or sensori-motor disturbance. 

Hemiplegia ia paralysis of one half of the body, as a rule in- 
volving the side opposite the lesion. The arm is usually the most 
palsied, the leg next, and the face least. Hemiplegia may be acute 
or of slow onset, the former being due to hffimorrhages, cerebral 
softening, or more rarely to injuries or to inflammations. The 
latter is usually very insidious, and is generally caused by tumours 
or slowly developing areas of sclerosis; but this may bo only a part 
of diffuse sclerosis. The particulars of hemiplegia will be given 
under Special Diseases of the Brain. 

MALFORMATIONS OF THE BRAIN AND ITS 
MEMBRANES 

There is little practical imiiortancc to this subject as regards 
congenital malformations, since in most eases the monsters die— a 
most fortunate result. The following are some of the types: 

Brain. — Anenc«phaly ; micrencephaly and microcephaly; por- 
encephaly; malformations or absences (cyclopia). 

Brain and Mtmhranes. — Acrania; meningocele; encephalocele ; 
hydreneephalocele. 

With acrania, anenceplialy is always present. In aneneephaly, 
the cerebellum and part of the basal ganglia existing may permit 
the child to live for a short time after birth. In micrencephaly 
the brain is but partly developed; and if in addition the cranium 
is also abnormally small, as is generally bo, the name microcephaly 
IE given. This is due to lack of growth of the hrtiin, ami probably 
not at all to premature growing together of the cranial bonea, bb 
once contended by Vjrchow. If the circumference of an adult 
cranium is less than 43 centimetres it will contain a micrencephalifl 
brain. Normally the weight of an ndult man's brain is 960 
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grammes, while 880 grammee is the weight of an adult woman's 
brain. It is 14 per cent of body weight at birth and 2.4 per 
cent at adult life. Porencephaly is often the result of hiemor- 
rhage. In cyclopia there is an undivided anterior cerebral vesicle, 
and the orbits form a continuous cavity with a single rudimentary 
eye. Meningocele is a hernia of the brain membranes. Iq en- 
ceptialocele the brain also protrudes through the cleft in the sknU. 





These forma usually occur in the occipital region and in the me- 
dian line. In hydrencephalocelc there is a eac with fluid contents. 



MENINGOCELE 

This may be either of the membranes of the brain or of the 
cord. It consists in the protruaion of the meninges out of the 
natural position within the staill or spinal cord. In the case of the 
brain, where there ia also an existent infernal hydrocephalus, the 
distended ventricle may form a part of the tumour, in vhich case 
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it is then designated a Iiydrencephalocele. Usually such tumours 
are covered with the skin of the scalp. At other times they are 
devoid of the cutaneous covering. The most frequent position 
for the appearance of these tumours is in the anterior portion 
of the skull, very seldom occurring at the base of the brain. This 
is largely on account of the thinness of bone and the position of 
the fontaneUo openings. The hernia is caused by incTeast-d cere- 
bral pressure from within, due to excessive fluid, and fre<iuently 
to teratological defects as the primary cause. Adhesion of the 
amnion to the cephalic end of the embryo is probably an impor- 
tant factor in the production of the congenital condition typo. 
Disease of the meninges in early life may be the cause of some 
acquired cases. Sex has no influence in their production. Ma- 
ternal impressions and fright are said to be exciting causes of 
these malformations. Usually the length of life in infants affected 
with this deformity does not extend beyond one year. Cases have 
been reported, however, where they reached adult life. 

Sijmptoms. — Membranes protrude. Drowsiness and mental 
enfeeblement, also paresis and convulsions, are the most impor- 
tant s_\'mptom8. 

Pathology. — Usually the condition is an embryological defect. 
If disease of the membranes has been the primary cause, the path- 
ological condition or cause will be that of the primary disease, 
such aa meningitis, acquired hydrocephalus, etc. 

Treatment. — This is most uncertain. If the protruding 
mass is small it may either be excised by the surgeon or com- 
pressed into the cranial vault. Some authorities have advised the 
withdrawal of the fluid in the sac; and where the membrane ex- 
truded is quite isolated from that within the skull, injection of 
carbolic acid, with the hope of setting up subacute inflammation, 
which may shrivel the mass in question, can be tried. 



APOPLEXY (CEREBRAL H-tMORRHACE) 

By this term is generally understood hajmorrhagc into some 
part of the brain, and in the majority of instances the bleeding is 
from the lenliculo-Mriaie arteries. These supply nutriment to the 
motor cortex and important ganglia at the base of the brain, from 
which projectile flbres extend to (lie spinal cord and transfer nerre 
energy to the lower neurons and cxtremitiee. 
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Apoplexy is Bomelimes called a " rtrokts," or " paralysis " ; and 
while i»aralj-Ets is the usTial result of a hemorrhage into the central 
nervous system, it is more exact to speak of apoplexy than any of 
the other terms commonly nsed hy the laity. The physician nniier- 
etands a broader definition of apoplexy even than that abovy given 
— i.e., thrombosis of cerebral blood-vesaels, or embolism, either, 
though more limitwl, practieally produces siniiHar signs and 
ttymptoms; the former insidious, the latter sudden. As the treat- 
ment of these three conditions would not much vary, it will be 




Fra. 411.— Ssowisa Artbmibs at tbb Basi or the Brum. One, the lentioulo- 
■trikto, u islled tbn Artttj o( oerebral hvmorrbkgo. (Sligbtl; modilied fraiii 
Derciim.) 

unnecessary to more than mention them. The predisposing causes 
of true apoplexy are in the following order of occurrence: first, 
chronic alcoholism; second, syphilis; third, other infections dis- 
eases. The predisposition to cerebral hemorrhage with wliat 
might be called normal sclerosing or hardening of the vessel wails 
due to advancing years, must be considered ; and Iiere it is espe- 
cially that heredity plays an important role in etiology. In pro- 
portion, then, as persons past middle life develop arteriosclerosis, 
will the tendency to this serious malady occur. Induced plethom 
from overeating is a predisposing cause. Physical and mental 
strain are exciting causes. Night or early morning hours are the 



moat favourable times for cerebral biemorrhage, and especially for 
embolism and thrombosis. Singularly, it often happens when the 
patient has been feeling particularly "well," although it will b« 
found there have been some days or months of sense of vertigo 
with fleeting attacks of congestion of the brain. The attack may 
appear in such a predisposed individual following exertion, strain- 
ing at stool, or after partaking of a hearty meal. 

Signs of Attack. — Rather sudden loss of consciousness pre- 
ceded by thickness of speech, or motor aphasia, accompanied with 
flushing of the face, extreme objective vertigo, followed by falling 
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s if the patient ia standing or sitting. With 
this there is more or less stertorous breathing, and perhaps clonic 
convulsions will precede the ultimate paralysis, which is usually 
of one ^de of the body, owing to the location of the hemorrhage 
on the opposite fide of the cerebrum. It will be found vithin a 
half hoar that the temperature of the patient has risen slightly, the 
coma becomes more profound, following the marked restlessneas 
which is seen juaf after the stroke. There is slight hyperesthesia 
nf the paralyzed uide, as phowii in a few eases where the coma is sot 
too profound. The increase of temperature is more pronounced on 
the affected side, and averages half a degree by the axillary record 
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or less by surface t her no met ere. Hyperpyrexin may raroly occur, 
and is alwavfi an unfavourable, usually a fatal sign (Fig. 52). 




[ The paralyzed extreniitica when raised from the coueli will drop 
M fiftU-like ; the patient occasionally, on partial recovery, will, how- 
terer, be able to move the other side of the body. There may also 
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be rftention of urine, which must be guarded against by the nurse. 
The deep reflejtee on the paralyzed side are always diniiniehed or 
absent in this etage. Conjvgatc deviation of the eyee, or a turn- 
ing of the eyes away from the paralyzed aide in cerebral leeionSj 
may esist; or the eyes may remain "fixed." If convulsions occur 
Ihc " deviation " of head and eyes may be towards the palsied side. 

At the end of three or four hours, if the case does not go to a 
fatal issue, ihe patient begins to improve. The coma now becomes 
less profound, the reflexes appear again in the paralyzed side, the 
patient may recover power in muscles, perhaps an extremity, and 
he may turn from the supine position in which he lay to one or 
the other side. Here the nurse should be instructed as to care to 
prevent pressure paralysis, which may be caused by lying upon the 
enfeebled arm. The chronic stage now sets in. Gradual restora- 
tion of speech takes place in the majority of cases, although there 
may remain some form of dysarthria, as " thickness " of speech, for 
some months in even the most promising cases for large recovery 
of power. There remains difficulty in swallowing, and the saliva 
may dribble from the mouth for some months. As a rule, the 
tongue is protruded towards the paralyzed side and the face drawn 
towards the sound side, although there is no disturbance of taste. 

The muscles of the paralyzed side do not degenerate in the 
sense of showing " reaction of degeneration " by the galvanic 
current, and there is rarely true trophic wasting, only that due to 
disuse of the affected members. Tn the average case, at the end of 
a few weeks, the patient will be able to move about with the assist- 
ance of crutches or cane. The manner of progression will be typ- 
ically characteristic of the so-called hemiplegic gait. The affected 
limb is thrown out and forward, describing the arc of a circle, and 
then the foot is dropped down flail-like upon (he ground. This 
peculiarity in walking is caused by the patient throwing his trunk 
forward and to the sound side, due to the fact that the extremity 
being paralyzed, compensatory movements and muscular effort 
must be made by the other limb. Substituting this flaccid hemi- 
plegic gnit, in the course of a few weeks there develops in the 
patient spasticity of the muscles of the affected side; and then the 
paralyzed member will lie, with the partially regained power, 
puBhed along in a spastic fashion, the toe being "dug" into the 
ground. 
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The affected arm. wliidi hue tliuj- far liuiig flail-likf, improveB 
more elowlj' ae to jiowcr Ihan docs the lower linih; but with the 
return of power, floxUin of tlie elbows mid fingers takes plat'e. 
Thia is due to Bccoudury coiitraetinn of the Hexor muscles, which 
are disproportionjitely increased in power over the extensor group 
of muscles. In the course of the affection there will be found 
secondary degeneration, and this may extend to the opposite side 
of the spinal cord, causing great increage of the deep refleies on 
hoth sides of the body. As the case progreswes, joint symptoms 
are not unusual; the disuse of the joint and lowered trophic con- 
dition sets up a low grade arthritis, the affected joint becomes 
painful and senii-ankyloeod. Subacute neuritis in the affected 
extremity may also be set up. Great wasting of the extremity 
is the exception. There is never reaction of degeneration in the 
paralyzed muscles in cerebral lesions, as already referred to in a 
previous paragraph. Sweating upon the paretic side of the body ' 
is not a usual symptom, but when present shows vaso-motor 
weakness. The following hygroscopic observation has been made 
for me hy Dr. H. E. Wetherill ; , 

Case of M. K., aged thirty years, female: Right palm, 82.5 
per cent ; left palm, 96.0 per cent ; abtlomen. 2 inches above umhili- 
cnc. 84 per cent; mid-scapular region, Wurtzer's uncovered instru- 
ment, 70 per cent; temperature by the mouth, 98.3° F. ; tempera- 
ture of the ward, corrected, Ti" F. ; relative humidify of air of \ 
ward, 84 per cent ; barometric pressure, corrected, 30.U45 inches. 

Result in this one case : " It would appear that the skin moist- 1 
ure is increased in the diagnosed condition of left hemiplegia, not- 
withstanding it was a damp day." 

Paihoiogy. — The luemorrhage is generally due to disease of the' | 
blood-vessels, which is usually a degenerative arteritis: 

First, attacking the media. Afiliart/ aneurysms form. The J 
aneurysms occur most frequently upon the cortical vessels, and.! 
may also extend to the smallest arterioles. On section of the brain-J 
substance they appear as localized, dark bodies about the size of c^ 
pin's head. 

Second: Emiarlerifii and periarteritis may lead to apoplexyJ 
either by producing miliary aneurj-sms or coarse ones of the largf 
vessels, as of the circle of Willis. 

Tliird: Fitlty tlruenerati/m of the small vessels occurring i 
purpura, atmrry, leucocytha'mia, marasmic conditions, and t 
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infectious diseases. Atheroma is usually found in the larger 
Ytesels. 

The parts affected in ha?morrhage, in the order of frequency, 
are the caudate and lenticular nuclei, meninges and cortex, cen- 
trum ovale, optic thalamus, pons, cerebellum, and medulla. Ven- 
tricular haemorrhages are usually secondary to haemorrhage into 
the neighbourhood of the basal ganglia. 

After a haemorrhage there is first coagulation of the blood, 
which soon begins to soften and be absorbed. The inflammation 
occurring about the clot usually causes the formation of a fibrinous 
wall around it, which forms a cyst with fiuid contents. In other 
cases, instead of the formation of a cyst, there is proliferation of 
connective tissue and the formation of a pigmented scar. 

Secondary degenerations follow, due to the cutting off of nerve- 
fibres from their parent cells, which in most cases, as hjemorrhage 
in the region of the internal capsule is very common, would in- 
volve the pyramidal tract and be the cause of late rigidity and in- 
creased reflexes (the inhibitory influence of the cortical cells being 
cut off). 

Diagnosis. — The histor}' of an apoplectic stroke with conse- 
quent hemiplegia is the important point. Embolic apoplexy is to 
be diagnosed largely by history of cardiac disease and in the finding 
of a well-marked organic heart disease, as shown by murmur over 
the praecordia. In embolic apoplexy, too, there is not so constantly 
disturbance of consciousness, and the sequent paralysis is very 
apt to be more permanent and localized. Following the embolic 
form also, careful examination may reveal alteration in the phys- 
ical signs of the existent heart disease; for instance, the murmur 
may partially disappear, or at least change in quality very mate- 
rially. In thromhoMs there is no positive way of telling', except 
by noting previous history of thrombosis in other parts of the 
body and by extensive arterial degeneration: also of a >lo\v onset. 

Prognosis. — About 50 per cent of cases of apoplexy recover 
from the attack; 75 per cent of these are very apt to have re- 
currence; the remainder go on through life with motor ])aralysi> 
of the parts involved, life being perhaps curtailod. on an average, 
by a decade. The expectancy of life in these cases, therefore, is 
relatively proportionate to the heredity of longevity. 

Treatment and Nursing. — In the apoplectic attack the patient 
should be guarded very carefully, placed in the supine position. 



with th(! head partkliy elevated; ice-capH should be placed to the 
head and hot-wator bottles to the feet, being careful not to bum 
the patient, since obtunded acneation by the uncousciousnesa would 
prevent the appreciation of heat. Friction to the lower extremities 
will aid in restoring circulation here, and thus favour the relief of 
congestion in the brain; or a mustJird bath may t>e of value. A 
denture or otlier foreign body should be carefully sought for, since 
there would likely be etrangulation from this source. It may be 
necessary in some cases to produce traction on the tongue, by iiicann 
of a handkerchief or an artery forceps "clipped" on to the" tip 
of the organ. Respiration can also be aided by gentle, firm ele- 
vation of the laryns with the lips of the thumb and index-finger. 
The inhalation of oxygen is a method I have nowhere seen used, 
but it is scientifically ideal for oxidation, and should be tried in 
serious cases when other methods have failed. The revulsant ac- 
tion through the intestinal tract should be brought about by a 
hydragogue cathartic. For this purpose croton oil is employed by 
the physician, 3 to 4 drops being placed upon the tongue directly 
or in solution upon sugar. The reason for this therapeutic meas- 
ure is that the congestion of the mucous membrane causes great 
exudation of serum from the blood, and in consequence of such 
local and general depletion, the marked relief of the congestion in 
the brain. Venesection or bleeding hy leeches are important 
adjancts in sthenic cases. At the end of forty-eight hours small 
quantities of milk may be administered, although for some days 
there should never be excess of nutriment placed in the stomach. 
The patient should be kept warm, with especial attention given, 
however, to ventilation. Stimulants should be eschewed save in 
the use of strychnine, which may be prescribed for heart failure 
only. 

In the "getting up" of the patient, as indicated before, exer- 
cise should be sparingly indulged. The time of sitting up (not 
before a fortnight) should be very gradually increased from day 
to day until there is a proper adjustment of the altered and ham- 
pered circulation. A patient generally has to employ crutches in 
his first endeavour at walking, and this should be encouraged until 
sufficient power has been regained, when the crutches can he substi- 
tuted by a cane. Wlien contractures occur in the paralyzed ex- 
tremities, and even Wfnre Ihi? to prevent nuch deformities, it is 
wise to employ maasage and stretching in the affected memberB, 




DISEASES OP THE BRATN ANT) MEMBHANES 207 

Tlie use of iodide of potash is the roost valimble remedy at our 
command for the ahsorption of the exudate in the hrnin. We 
have Been eome excellent results accomplished with this drug, espe- 
cially in the specific cases where the remedy can be gradually 
pushed up to several hundred grains a day. Extra exertion, as in 
lifting, should be guarded against, the bowels must be kept regu- 
lar, BJid the patient should live a life much less active than usual. 
With this outline, Bubjects of apoplexy may live many years in 
fairly comfortable health, although hampered considerably as to 
motion and mental capacity. 

Cases of cardiac disease are always more serious, since life is 
menaced hy the fact that a vegetation may be carried into the brain 
at any time. 



ENCEPHALITIS 
By thiB 18 meant an intlammation of tlie e 



eephalon or brain 



Causes. — The causes of this disease are injuries, infectious dis- 
tases and local infections; or an arterial sclerosis, by cutting off 
nutrition to the cortex of the brain. 

Varieties. — These are acute, as the bfemorrhagic ; and second- 
ary or chronic, which is divided into the septic (or brain abscess) 
and the simple chronic encephalitis, which is divided into encepk- 
alilis superior, where the third nuclei are affwted, and encephalitis 
inferior, where the cranial nerves below the third are involved. 

Symptoms of Acute Encephalitis. — The symptoms of acute 
hstnorrhagic encephalitis are mental confusion, slight rise of tem- 
perature, palsy of the extremities without actual paralysis, and but 
seldom convulsions. There may be palsy of the third nen-es. The 
disease is very rapid in onset, and may be accompanied by paraly- 
sis of one side of the body (hemiplegia). 

Prognosis. — This is bad, the disease lasting from a few days 
to a week or even ten days, the patient dying of pressure upon the 
brain or from involvement of the respiratory or cardiac centres. 

Pathology. — This consists in an inflammation of the cortical 
cdls of the hrain with minute hemorrhages scattered here and 
there throughout, and in some cases a distinct hEemorrhagic effu- 
sion may exist. There may be optic neuritis, but seldom choking 
of the ^k. 




Symptomn of Chronic EncepkalitU. — Symptoms of dironic 
septic encephalitis are all the above symptoms in less severity, plus 
the addition of chills in some cases, and in few a rise of tompera- 
ture, although deprossion of temperature ie frequent even in cases 
of abscess of the brain. There is usually a history of oar disease or 
chronic nasal disease preceding the attack, and with this history 
the case (giving symptoms of inflammation of the brain) will be 
found to be of septic nature. In 90 per cent of all eases sepsis 
wilt be found. 

There is very frequently localization of the inflammation in 
septic encophalilis, although there may be multiple foci scattered 
throughout the encephalon; if local, such symptoms as convul- 
sions or paralysis may be set up by the irritation or destruction 
through the abscess. Choked disk is not the rule, although optic 
neuritis is likely to occur; and especially is this the case if the 
abscess is cerebellar in origin, which is the most frequent site of 
abscesses, because ehronic middle-ear disease is the most frequent 
cause of brain abscess, and the cerebellum-being adjacent to the ear 
would explain the prevalence in this locality. If the abscess is in 
the cerebellum, the cerebellar gait will be a feature in the diagno- 
sis; if in the motor area, convulsions and paralysis would be 
looked for; if in the spheno-temporal lobe, deafness should be 
looked for; or if in the posterior parietal lobe, asteriognosis and 
mind-blindness may be a part of the symptomatolog}' ; whereas if 
located in the frontal lobe there are no special symptoms, the men- 
tal stupor, however, being profound. 

Diagnosis. — DiffercntiHtion should be made from brain tu- 
mour. This is done by the history of the case and the development 
of irregular temperature in encephalitis and its more rapid 
progress. 

Prognosis. — The growth of brain abscess is usually rapid, the 
patient dying within a few months after its development. It may, 
however, last for years, and become incarcerate*! and form a 
"cold" abscess, which may at any time, from trauma especially, 
develop symptoms of acute septic encephalitis and result in death. 

Treatment. — This is surgical alone. If a case is diagnosed, 
the surgeon should be called info consultation immediately for 
decision as to operation. The best results are obtained in those 
that are cerebral rather than cerebellar, on account of the anatom- 
ical diOtculticB in the latter. I 
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The ByiiiptoniK of chronic polio-encephalilis superior are tliose 
of Bimple encephalitis ot inJld type. There is no-pnin connected 
with the diseu&e, and the third nerve being involved, we have in 
addition ptoeis, esoplithalmoB, and Iridoplegia, The eves are also 
held in external strabismus if the sixth nerve is sliii intact. 

The symptoms of poUo-encephalitic inferior are those of ordi- 
nary encephalitis, plus Ihose of the involvement of the nuclei of 
the fourth and the cranial nei'ves below this. If the pathetic alone 
is involved there would he, iu addition to the above symptoms, 
rotation of the eyes up and in. There is nn al)sence of tempera- 
ture in cases of chronic nature. According to the nerves involved 
below the fourth nerve, will we have symptoms of paresis of those 
nerves. 

Prognosis is very unfavourable. Some amelioration may he ex- 
pected under thorough treatment. 

Diagnosis. — It should not be confused or confounded with 
any other form of disease, the particular point being preservation 
of consciousness with the incomplete palsies suggested above. 

Treatment. — This is palliative; quiet is essential; apply cold 
to the head, and use supportive measures, such as strychnine and 
belladonna in small doses, or of nitroglycerine, to support the 
heart. Iodides should be used, as also sorbefacients where there 
are any symptoms indicating e.tudates about the inflammatory 
area. Individual galvanization of muscles of paralyzed parts, 
such as of the eye muscles, may be of some value. These patients 
may live for a long time — years; however, they are very likely to 
be carried off by an intercurrent affection, as pneumonia. 



BRAIN TUMOUR OR CEREBRAL NEOPLASM 

This occurs in the majority of instances in parly adult life, 
depending somewhat on the nature of the growth, which arc in 
the order given: tuberculoma, fibroma, sarcoma, glioma, carcino- 
ma, and gumma, the first and last being really deposits of the spe- 
cific granulomnta. The tubercular tumour is more frequent in 
childhood, the gumma occurring between twenty and forty, and 
at about thirty years of age, whereas carcinoma is apt to 
develop after forty years of age. 

Brain tumours are in many cases distinctly hereditary, perhaps 
in 50 per cent of the cases. This fact has helped the writer in 
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the diagnoses of obscure cases, which, put with the weight of other 
evidence, will always be of service. 

Symptoms. — These are of two kinds: (1) general, and (2) spe- 
cial, local, or focal symptoms. 

The general symptoms consist in mental excitement, vomiting, 
HO-ealled reflex or cerebral vomiting, vertigo, choked disk, and 
headache, the latter being of a dull character. The ehokt'd disk is 
present in between 90 to 95 per cent of cases, and is usuaUy more 
intense in cerebellar lesion. It is much more frequent in neoplasm 
than in other organic affections within the cranium. The vomit- 
ing mentioned comes on without cause, being not accompanied by 
nausea, nor is it particularly related to the ingestion of food. It 
is designated reflex or cerebral or central vomiting. 

Special local or focal symptoms are of importance in deter- 
mining the location of the growth. If it be located in the frontal 
lobe, there will very likely be undue mental apathy, unless the tu- 
mour itself produces much irritation or protrudes into the orbital 
cavities, where, of course, ordinary methods of diagnosis will de- 
termine. The peculiar incoherency of mind in frontal-lobe disease 
is a symptom, if taken in conjunction with other signs of tumour, 
that is of great value. Keen has laid great stress upon tenderness 
over the site of the tumour. This is of value only in cortical 
growths, where it may be a distinct help. 

If the tumour be localized in the motor cortex of the brain, 
there will be convulsions, focal in character, due to the location 
of the tumour, and later in its growth paralysis of the same parts 
will follow. 

If tbe tumour be located in the parietal region, sensory 
changes may be found associated probably with niind-blindDesa or 
asteriognosis, depending upon Ibt? location of the growth. 

A tumonr in the temporo-sphenoidal lobe would produce word- 
deafness. 

A tumour in Broca's region would produce motor aphasia. 

A tumour located in the corpas ■triatnm would produce a pare- 
sis of the opposite side without comTilsions, and likely disturb- 
ances of temperature, due to the involvement of the centre for heat 
regulation within the striatum. 

A tumour in the optic thalamus would produce hemianopsia, 
and within the anterior part the Wernicke pupillary inaction symp- 
tom; whereas, if posterior to the thalamus, the centre for pupil 
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contraction not being involved, we would not have the symptom 
present accompanying the lateral homonymouB hemianopsia, 

A tumour in the corpUB calloBnm will produce eyniptonis simi- 
lar to subcortical tumours from which tliey cannot be distin- 
guiehed. 

A tumour in the cerebellum produces a most marked choking 
of the disk, is typical, and in addition there ia titubating gait, with 
other evidences of ataxia, frequently manifested in the hands, as 
athetosis. Knee-jerk would be vacillating and early increased. 
Later it may disappear, mostly in cases involving the middle lobe. 

Gyms Uncinatns. — Tumour here will produce perversion of 
sense of smell— anosmia, hyperosmia if involving the olfactory 
bulb or nerve. 

Gyrai Fomicatns. — Tumour in this region will be evidenced 
by a loss of sense of smell. 

Ciment. — Tumour will produce, when located in this region, 
mind- blindness and hemianopsia without the Wernicke sign. 

Sensation of taste may be disturbed when the tumour reaches 
the centre of the glosso- pharyngeal and facial nerves (chorda 
tynipani). 

Tumours of the meninges will cause a greater amount of pain 
than if the growths develop in the brain structure, since the sen- 
sory nerves are in the dura, and are therefore irritated. 

Pathology of Brain Tumours. — This will entirely depend upon 
the nature of the growtli, whatever that may be. There is always 
found about the neoplasm a subacute inflammatory process with 
round-cell infiltration and more or less serous exudate. The brain 
is apt to become tedeniatous from interference with the circula- 
tion. These points should be particularly remembered, since they 
give rise to symptoms which are necessary in the diagnosis of the 
In a ease of Weir Mitchell's, the localization of the tumour 

s confirmed by autopsy, although the localizing symptoms were 
entirely masked in the later course of the affection by the circula- 
tory disturbances already referred to. 

Diagnosis. — This is a difficult matter indeed. The principal 
disease to be confused with it is abscess, where the history of 
septic process about the cranium will be an important point to 
be taken into consideration. The excursion of temperature above 
or below normal will also assist in the diagnosis. Chronic men- 
ingitis and sinusitis from the pain alone are likely to be confused 
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with tumour, but are wanting ixi localizing symptoms, and in the 
intensity of the choked disk seen in tumour. 

Prognosis. — This is bad, but 7 per cent of the cases are oper- 
able, and just this per cent has a chance of recovery. 

Treatment. — Beyond surgical there is little to be done; med- 
ical treatment is simply palliative, such as in the use of iodides, 
mercury, or other alteratives. Hygienic guarding of the patient 
is essential above that of all other brain affections. Pain must be 
controlled by morphia. A pill of camphor monobromate, gr. iij, 
often affords relief. 



CHAPTER XTI 



INFLAMMATIOIfS OF THE MEMBRANES OF THE CORD 

AND UNCLASSIFIED DISEASES 

Externnl pachjineningitis involving the dura Dtuteri internal meningitis in- 
volviug the liuri* mater; leptonieningitis involving tlie pia mater; hyper- 
trophic pachfincningitis involving iMth duru and pia. 

Inflamniations of the Dura (Pachymeningitii). — a. Pachymen- 
ingitis externa is a secondary intlaiuiijatiuu, but is otTasJonaliy 
met in the acute form following caries, tumour!', aneurysms, or 
eyphilitic afFections of bones. An abscess may penetrate the spi- 
nal cord, or the inflammation may be set up in the peridural 
tissue in long-standing cages of decubitus, pachymeningitia re- 
sulting. 

Symptoms. — Those are usually those of comprppsion myelitis. 
The chronic form of external pachymeningitis is most commonly 
secondary to tuberculous diaoape of the spine (see Myelitis in 
Pott's Disease, Chapter X) ; hence the vertebral disease is impor- 
tant in the production of symptoms. This form is apt to he local- 
ized to the site of Pott's disease. The internal surface of the 
dura may l)c perfectly smooth and in some cases hut slightly ad- 
herent to the arachnoid. The external surface is rough and cov- 
ered with a cheesy substance. In some eases this material is 
chiefly anterior to, and in other eases it completely surrounds the 
cord. 

b. Pacliijmeningitit interna is usually found located in the cer- 
vical region. The space between the cord and the dura is occu- 
' pied by a form of concentrically arranged fibren, developing within 
the dura, and not on the outside at all. The condition is similar 
to hiemorrhagie pachymeningitis interna of the brain. Tiie cord 
is usually compressed, the central canal dilated (hydromyelus), 
and there are secondary degenerations. Tlie nerve-roots are in- 
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tqItscI in the growths and are damaged and compressed. The 
disease is chronic and may be limited to one segment, or in the 
greater number of cases 
it actually involves a con- 
siderable portion of the 
t-ervical enlargement. 

Symptoms. — Intense 
puins along the nerves 
wliosti roots are involved 
ore present. There may 
Ih! liyiierieslhesia or aniee- 
thesia with numbness and 
atrophy of. Ihe interossei, 
liypothenar and thenar 
groups. The arma be- 
come weak, the estensora 
may remain intact while 
Ihe flexors are affected, 
producing the Ho-called 
" claw-hand " — main en 
grifje. At times the sec- 
ond stage also, of the 
I'rench, consisting of in- 
volvement of the lower ex- 
tremities and introduction 
of spastic paralysis, may 
-ujiervene several months 
later, due to secondary de- 
generation in the cord. 
The disease runs a chronic 
course, lasting two or more 
years. In a few instances 
in which symptoms point- 
ed definitely to this condi- 
tion recovery took place, 
and I have no doubt that not a few cases of amyotrophic lateral 
sclerosis that have been reported much improved by several obeerr- 
ers are cases of pachymeningitia interna with complete absorption 
of exudate. 

Diagnoaii. — (a) The external form is diagnosed by the con- 
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currence of Pott's disease, the absence of atrophy of muscles, 
and the usual seat being in the dorso-lumbar region of the cord, 
(b) The internal t}-pe is diagnosed first from amyotrophic lat- 
eral sclerosis by the fact that severe pain does not occur in the 
latter; from syringomyelia by the absence of sensory changes char- 
acteristic of gliosis ; and from tumours by the more localized symp- 
toms in neoplasm. 

Prognosis. — This is to be guarded, since some of the most 
marked cases have been greatly improved to the surprise of the 
neurologist. Given a case in which the disease has been stayed 
with physical health of the patient maintained, and where great 
contractures or atrophy of the part has not occurred, the prog- 
nosis may be guardedly given as favourable to partial restoration 
of the health, at least. Acute fulminating cases from the begin- 
ning usually end in the death of the patient. Even in cases that 
have apparently recovered any undue exertion or exposure to heat 
is apt to cause recrudescence. Treatment of either form is the 
same as for that of other types of meningeal inflammation. 



LEPTOMENINGITIS 

This is a condition cluscly allied to pachymeningitis physio- 
logically, although pathologically pachymeningitis consists of in- 
flammation of the pia. Practically these inflammations are asso- 
ciated more or less in every case. Leptomeningitis is more likely 
to be acute or fulminating, due to the fact that it is, as a rule, 
a septic type of inflammation, and also is resident in the larger 
blood-vessels of the pia associated more intimately with the nerv- 
k ous system. For this reason, even although the inflammation be 
yaot so severe, serious symptoms would result. The dilference in 
symptomatology between leptomeningitis and pachymenin- 
^tis would consist largely iu the fulminating character of the for- 
jompanied by much less pain in the back or over the site of 
iflammation, for the reason that the sensory roots are less im- 
inged upon; but there is greater paralysis in the parts below 
[iiite of lesion, and also the greater liability to decubitus. Lepto- 
nneningitis is seldom a chronic disease, hence there are no special 
mptoms described for the latter, since that would be clinically 
the same in all respects as pachymeningitis chronica. 

Prognosis. — This is uncertain. It will depend largely upon the 
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degree of infection and the extent of involvement of the ftinl. 
Where there is early involvement of the multipolar nerve-cells 
there ie usually decubitus, accompanied by great palsy and disturb- 
ance of the bladder as well as of the rectum, the pntient uisually 
succumbing within a few days. Such cases rarely recover without 
chronic myelitic and paraplegia being the result of the leptomen- 
ingitis, 




Hfifirrtrophtc pachtjinenin'jil.in involves both pin and dura. 
It ie usually septic in origin. The gonococcus may be the organ- 
ism acting as exciting cause, as in the case under our care shown 
in Ihe illustration (Fig. 54). 

Tvi-aiment of Pachymfniiiifitift ttnit Leptomeningitis. — ^Tbia 
coni-ists of abenlutc rest in bed in a (|uiet, darkened room, the appH- 
cntion of ice to the spine, and llic ut« n[ counter-irritants, snch u 
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strong tinflure of iodine over the site of the iiiftflmmation, of blis- 
ters, or the actual cautery, repeatedly applied, in chronic cases. In 
the at-ute form general antiphlogistic measures may be necessary, 
such as colli sponging or the cold pack ; or by antipyretic drugs cau- 
tiously used, such as phenacetine and antip_'|Tinc. It may be noces- 
sary to give small doses of morphine to control the pain. If there 
are convulsions, the use of bromides and chloral, mixed, in fairly 
large doses, will be indicated. A 15-per-cent ointment of soluble 
metallic silver used by inunction in dram doses is a valuable rem- 
edy in septic cases. In chronic cases, if convulsions persist, admin- 
ister ether for their control. If contractures follow, orthopffidie 
treatment may be necessary, such as tenotomy or e.xtension of the 
contracted limbs. This, of enurse, should Ix; rewirtecl to after it 
is mdent that massage and Swedish movements prove of no avail. 
The use of potassium iodide is valnable as a remedy in chronic 
cases for the absorption of the exudate. This drug should be 
pushed to its physiological limit and continued for many weeks. 
In cases of paraplegia, resulting from pressure of exudate or 
actual inflanimutinn through extension from the pia to the cord, 
the treatment will bo lltat of the existent sequent myelitis. 

CAISSON DISEASE 



This is a disease witli marked nervous manifestations, induced 
by the long submergence of IJic body in air at high pressure. It is 
doubtful if the affection would develop, until very late at least, 
r were the body kept in n grnduuUy increased atmospheric pressure. 
Etiology. — As indicated above, the nITection is caused by the 
■mdden change from increased to decreased pressure of the atmos- 
Aere. It is probably due fo the enfeebled vaso-motor nervous sys- 
Divers are particularly subject to this, hence the name of 
's paralysis. The pressure that will induce diver's paralysis 
mnet be more than three atmospheres.* 

Symptoms. — It is characterized by a paraplegia, less frequently 

I palsy, apjicarinff on returninn from the compressed to the 

hmirfHfo atmosphwic jiressure. Tliese- symptoms are more likely 

rto develop on rapid change from the high to the ordinary atmos- 

I pheric pressure. They may supervene shortly afler leaving the 




caiBBoa or may be several hours in their development. In the 
mildest forms there are pains about the knees, which are often of 
great severity. Abdominal pain and vomiting are not uncommon. 
The muscles may be tender to the touch and the patient walk in a 
Bpastic fashion. Aeconipanying the other neurologic symptoms 
there is dizziness and intense headache, which later may, however, 
occur without vertigo. In the severer -forms we may find com- 
plete motor and sensor)' paraplegia, a monoplegia or hemiplegia 
being rare. The most extreme attacks resemble apoplexy; pro- 
found coma, and death rapidly supervenes within a few hours. 

Prognosis. — In cases of paraplegia the outlook is usually good. 
The palsy may pass off within a day or may continue for several 
months. 

Pathology. — This is indefinite, although it is probably a 
vaso-motor disturbance in the simple cases that recover. In the 
severer cases there have been found, as in the case. of Leyden, 
foci of hemorrhages and evidence of acute myelitis. Fissuring of 
the cord sometimes occurs, some authorities believing it to be a 
conatant phenomenon. It has been suggested that this condition is 
due to the freeing of nitrogen within the cord, the element having 
been absorbed by the blood under high pressure. 

Treatment. — The patient should be kept quiet. Pain must 
be controlled by analgesics, such as morphine, etc. InhatatioQis 
of oxygen and the use of compressed air has been advised. Paral- 
ysis should be treated as any other form of palsy of similar type. 
As a prophylactic measure divers should pass gradually into the 
compressed-air chamber. According to A. H. Smith, at least five 
minutes should be allowed for each additional atmospheric pres- 
sure. Another prophylactic measure consists in bringing the 
patient very slowly info the normal atmosphere; as we have indi- 
cated should be the case in entering the compressed-air chamber. 
Ergot is a remedy which may control the vaso-motor nerves in 
cases where there is paralysis of va so-con strict or?. Tt should be 
given hypodermically in half-dram dosee. Bandaging of the limbs 
has also been advised. 
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LANDRY'S DISEASE (ACUTE ASCENDING 
PARALYSIS) 

This IB a dioease probably of toxk nature, more fref[uent in 
Ta&les, and coming on in cool weather in the greater number of 
cases, OB though the temperature had something to do with its pro- 
dtiction. It is in al! probability due to an autocthonouB poison. 

Symptoms. — A case of Landry's disease, or ascending palsy, 
if it be typical, consists of a fulminating onset of paralysis, begin- 
ning in the lower eitremities, and ascending rapidly to the trunk 
and upper extremities, the head muscles escaping. It usually 
occurs between twenty and thirty years of age. The symptoms are 
frequently preceded by moderately high temperature. Nausea 
occurs, but gastro-intestinal disturbance is not a particularly nota- 
ble feature of the disease. There is a sense of parsesthesia, to a 
slight degree only, in the extremities, but no other distinct sen- 
»ory disturbances. While the reflexes are absent there is no ten- 
derness of nerve-trunks and no involvement of the sphincters of 
the bladder or ot the rectum. The patient is almost completely 
paralyzed, as above described, within seventy-two hours after the 
onset of the disease, and may not be able to move a muscle below 
the head; the cheet expansion being very little, cardiac rhythm 
irregular, sometimes very rapid (tachycardia) ; the respiration 
being carried on entirely by the diaphragm through the phrenic 
nerves. The external respiratory nerve coming off lower down 
from the cord being affected. leaves the motor function of respira- 
tion alone to the phrenic nerve. Involvement of the pneumogas- 
tric nerve frequently occurs, which is another serious cause of em- 
barrassed respiration, heart action, and cord function. This is 
often the cause of the sudden death which usually supervenes at 
the end of a week or ten days. There have been no cases recorded, 
such as those described, that recovered without leaving some dis- 
turbance or serious alteration of the nervous system as a sequels. 
A case under the writer's care may be referred to, where the man 
is to-day the subject of chronic muscular atrophy with main en 
f griffe or claw-hand. So that cases that do recover are generally 
those where the symptoms will have been proved to be the result of 
some definite lesion, and not those in which the pathology has not 
as yet been understood or discovered. In some instances the 
paralysis may be descending in its initiation and gequent course. 
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Diagnosis is therefore as between this disea^ and multiple 
neuritis, if any difference at all eiiBte, the only point being that 
the cases that have recovered pre-sent signs of multiple neuritis or 
involvement of the eonl. The fatal cascB, through the rapidity 
of their courses, do not develop pathologic changes that are demon- 
strable by modem microscopic technique. 

Prognosis. — This should be put down as absolutely fatal. 

Pathology. — In some cases diffuse myelitis or neuritis has 
been found. In others, the majority, no lesion has boon detected. 
In one reported by the writer (Journal of Nervous and Mental 
Diseases, January, 1893), a multiple neuritis is the real cause of 
the clinical picture. Of course, these cases are taken out nf the 
realm of Landry's palsy per se, but the clinical picture may be 
identical. A typical case of Landry's palsy consists of no definite 
lesion ; nor does the patient develop trophic changes, such as bed- 
sores. 

Treatmeni. — This consists in supporting the patient by meana 
of strychnine hjpodermically, or by transfusion of blood by hypo- 
derraoclyeis of normal salt solution, in order to counteract the con- 
dition of the blood, which is undoubtedly toxic. The use of 
galvanism to encourage respiration and cardiac lone would be of 
importance in the cases where these functions are particularly 
hampered. Rectal, nourishment is a procedure which will be of 
value, since any attempt to give food per oreni might excite dan- 
gerous symptoms of respiratory or cardiac failure. If the case 
should survive, the after-treatment would ho as indicated in 
ehroAic neuritis or myelitic — i. p.. massage, galvaninni, alterative 
drugs, as iodide of potassium or the so-called Donovan's solution, 
the liquor arsenii et hydrargyri iodidi (a 1-per-ccnt solution), 
given in 3- to 5-minini doses thrice daily. We (enow of no lielter 
alterative remedy in chronic non-specific inflammatory states than 
this drug. The use of crutches may be necessary to get the patient 
about. In all chronic palsies we wish to again urge getting the 
patient into action soon, since ui^e stimulates function; otherwise 
hysteria may soon become a part of the clinical picture. 
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MALFORMATIONS OF THE SPINAL CORD-SYSTEM 
DISEASES 

[Otntra! cunaidtriilwan) 
There are some thirty diseases of the spinal cord. The ma- 
joritj' are organic and i"ome under the head of inflamniationa and 
of degenerations or system diseases. Organic diseases tlie result 
of injury and inflammations are most common. Functional dis- 
eases of the cord alone are rare, such as the so-called " irritable 
Bpine," which latter, too, is associated with general functional dis- 
eases, as hysteria. 

Etiology. — Most causes come under injury, auto-intoxications, 
poisons from without, exposure, infectious diseases, and excess' 
of functionation. Middle-aged persons are more liable to these 
affections. Heredity may plav a part in the predisposition due to 
vulnerable nerve- tissue. 

Symptoms. — These all come under the head of irritation, de- 
pression, and of perversion. Irritative symptoms consist of paina, 
parffisthesiaB, hypprtesthesias, and feelings of constriction around 
the waist, rigidity, spasms, exaggerated reflexes, and irritability 
of the visceral and vascular functions. The symptoms of de- 
pression are those of amBsthesia, ataxia, palsies, wasting, and 
loss of control of viscera, as of the bladder. In cord disease para- 

' plegia is the common form of palsy. Symptoms of irritability 
and depression often accompany each other. The more super- 
ficial, the more irritative signs exist; the more central, the more 

L {)aralysis and visceral weakness prevail. In meningitis and men- 

1 iogeal affections there is much pain, and vice versa, as to cord 

I diseases .per se. 

Pathology. — Inflammation of the cord membranes is not un- 
eommon; but primary inflammation of the cord itself is unusual. 
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eioce moet of the diseases that used to be called myelitia are sec- 
ondary to injuries and softenings. Tabes and progressive muscu- 
lar atrophy are given as " system diseases " by most writers, be- 
cause they affect certain long-fiLre Iracta or groups of cells; but 
this name implies too many restrictions, hence it is retained only 
as a matter of eonvejiience. Secondary degenerations alone are sys- 
temic. The cord is not infrequently the seat of abscesses, hieraor- 
rhages, or tumours. 

Diagnosis. — In making a diagnosis of cord diseases help comes 
through a thorough knowledge of cord functions. Phyaiology and 
anatomy point out the signs and symptoms more clearly than in 
any other part oi the body. (See Chapter I.) 

Prognosis. — Spinnl-eord tissue once destroyed can never be 
renewed to more tlian a very limited extent. This regeneration 
applies to the nerve-fibres, not the cells. The diseased cord fre- 
quently adjusts itself to the pathological damage; but again, in- 
jury is very likely to extend by the process of secondary degen- 
eration so rapidly that coni[wrsatory function cannot take place. 

The special diteaBea of the cord are as follows: 

(1) Malformations: Myocele, meningo-myelocele (spina 
bifida), meningocele, het«ropia, amyelia, micromyelja, macromy- 
eiia, double cord. 

(2) Vascular disorders: Ansemia, hypenemia, hfemoirhage, 
endarteritis with aneurysm, embolism, thrombosis, cedcma. Sec- 
ondary to these conditions are softenings, mydomalaria, and scl»- 

(3) Inflammations: Meningitis, myelitis, abscess. Also sec- 
ondary softening and sclerosis. 

(4) Degenerations: Primary: Locomotor ataxia, combined 
scleroses, hereditary scleroses, progressive muscular atrophy, and 
similar affections. 

(5) Syphilis: Meningo-myelitis, gumma, single or multiple, 
and specific endarteritis. 

(6) Tuberculosis: Miliary and solitary. 

(7) Tumours. ■ 

(8) Functional and toxic disorders. 
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MALFORMATIONS 

Spina Bifida {Bkackischiiis Posltrior) 

This is a congenitul hernia of the spinal memhranes, sometimea 
of the cord, through a cleft in the vertebra caused by absence of 
the vertebral arches. It Is therefore more of a malformation of 
the vertebral canal ralher than of the cord, although this is not 
always so, for the cord and its membranes may be found in a cou- 
dition of agenesis at the site of canal malformation. 

Etiology. — Ahout 1 in 1,200 children are thus affected ( French 
statistics). ~It may be associated with hydrocephalus or with 
some other defect of development, such as imperforate anus or 
pharynx, or of ventral hernia. Heredity may he a factor in its 
causation. It is not due to dropsy of the cord, but is a true 
malformation. It is more common in males. 

Varieties. — There are three forma described: 

(1) Spinal meningocele is a condition in which the spinal 
jnembranes alone protrude into the sac. 

(3) Spinal men ingo- myelocele is a form in which the mem- 
branes and cord both pass into the sac. 

(3) Syringo-myelocele (hydrorhachis interna) is a form in 
which the fluid is in the central spinal canal and the inner lining 
of the sac is formed by the meninges and thinned-out spinal cord. 

Anatomy. — The most common are the first two types, which 
fire called hydrorhachis externa. The fluid lies in the subarach- 
noid space, hence the wall of the protruding cyst is lined with the 
dura and arachnoid. The nerves and cord protrude into the sac 
in two thirds of the cases, forming a meningo-myelocele, but in 
Bome only a few nerves are found. When protruding into the 
sac they lie on the posterior and median surface, being attached 
and forming part of the wall ; hence the spinal nerves start from 
the wall of the sac and go back into the vertebral canal. Be- 
sides the above-noted contents the tnmour contains fat and con- 
nective tissue. The external surface is often red, flattened out, 
and smooth, and there is sometimes a depression on its median 
surface where the cord is attached. 

Symptoms. — Spina bifida generally occurs in the lumbar and 

sacral regions, since the laminae here are the last to solidify. But 

two or three verlebrse are usually involved. The tumour varies 

. from 1 inch to 6 or 7 inches in diameter. It may be sessile or 
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be pedunculated. The outer (ikiii is often glogsy, or tougli, lliiek- 
ened, or ulcerated. 

ChilJr*?L with Bpina bifida are usuallj" very poorly nourished 
or inlierently feeble, and an a rule poorly developed mentally. In 
over 50 per cent of the cases paraplegia is found associated more 
or less with aniesthesia or involvement of the sphincter nnisclea. 
Coutractions and contractures may occur, causing various phases 
of acquired talipes. 

Prognosis is grave, being beat' for meningocele. The patient 
may live in such cases to early adult life, but injury or infection 
may occur, and the patient be carried off by secondary myelitis. 

Diagnosis is fairly certain. Usually it is only necessary to 
exclude congenital tumours which happen to be located in the 
lumbo-eacral region. The most important question to decide is 
whether the cord and nerves are present in the sac, which is 
very probable if there is much paralysis, anaesthesia, or sphinc- 
ter trouble, or if there is a depression on the median external 
surface. The passing of an aseptic insulated needle connected 
with a galvanic battery may be tried in a difficult case. 

Treatment is entirely surgical, and of avail only in menin- 
gocele. At present injections of Morton's fluid (iodine, gr. x; 
potas. iodid., gr. xxx; glycerin, ^j), in dram doses, seem to be 
the most successful. These injections should be made on the 
outer portion of the sac the child being kept on the back. Com- 
pression is dangerous if the fluid has been previously withdrawn. 
Opening the sac, excising, or ligaturing are most dangerous, 
especially if part of the cord should happen to be in the sac. In 
skilled hands surgical results have recently been more favour- 
able. Operation should not be done within the first four months 
of life. 

MENINGOCELE OF THE CORD 

Meningocele of the cord is protru^iion of some or a portion of 
the membranes of the cord from the canal. It usually occurs in 
the infant, being a congenital defect of closure of the neural canal, 
the bones and membranes themselves being involved. In some 
cases the cord itself protrudes. 

Symptoms. — No symptoms exist except the physical signs of 
protrusion of the tumour (which is usually in the lower lumbar, 
or in the sacral region of the cord) until at some later period in 
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1 life injury lo this mass seta up an inflamniatinn, wlipii ilio synip 
toiiis nf spinal iiieiiiiigilis and paraplegia will follow. The wors 
cases, due lo the defect of the nervous systtni as well, will pre 
Kent lypieal signs hiii! symptoms of paraplegia, with eontractures 
loBfi of sensation, involvement of the sphineters, bedsores, cte. 

Prognosis. — This will depend upon the degree of defect and 
Uie eondition of the patient. More eases may pass through life 
undisturbed, hut the existence of a tumour about the sacral re 

PlO. 55.-AGKNB81B AM. Ml. li.'VVIlU ..|' S|-|S„, T, .H 1 , .^ A M , [ [; Ui.]> Fo.rn 

(PhiUdelpUaHwpiui.) 

gion is always a menace to life. Cases with paraplegia at birth 
will be very apt to succumb within a few months to a year. 

Trmlmenl. — As in cases of spinal meningocele, treatment 
would be mainly surgical, if at all. This consists in compression 
and protection of the part. Removing the protruding mass, or the 
injoetion of earboUe acid or some other irritant into the tumour 
mass, with the hope of causing its disappearance, should of eouret 
only be done in selected cases. 

Heteropia is a rare malformation wherein masses oi gray mat- 
ter are found in ah)iorma! positions. Van C.ieson describes a false 
heteropia that may be caused by manipulation of the cord after 
death, in which case the displaced masses consist of nerve-fella 
or neuroglia. 

Amyelia, or absence of the spinal cord, can exist nnlv when 
ir. 
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ihe brniD is absent, although abe«iice uf the braio may occur 
without abseuce of the cord. In amyelia the Bpiiial nerves are ueu- 
ally present, Amyelic monsters cannot live. 

Double cord it= very rare, and involves only a part of the conl 
except in cati(?s where there is & double vertebral canal. 

Double central oanal is not rare. It usually is found in only 
a part of the cord, and the two canals lie parallel. 

AsyBunetry of the cord, usually due to abnormality in the 
eiiurt* of tliL- pyriirtiidai tracts, is not ao rare. 

Splitting of the cord and defects in development at special 
levels are found occasionally. 

Agenesis implies lack of proper development of the cord. (Fig. 
55.) 

Hicromyelia is a condition in which the cord is abnormally 
short or is small in size. The normal cord varies in diameter 
from 6 to 9 millimetres (dorsal), 8 to 11 millimetres (upper 
cervical), 15 millimetres (cervical), and 13 millimetres (lumbar). 

SYSTEM DISEASES 

By reference to the chapter on Anatomy will be fonnd the 
division of the spinal cord into certain tracts or systems. A 
degenerative disease of those tracts is frequently confined to one 
or may extend to two tracts. The first is designated a simple sys- 
tem disease, and the second is styled combined system disease. 
Both the peripheral and central motor neurons may be involved, 
singly or together. 

LOCOMOTOR ATAXIA 

(TbiM dortatu; posltrior tpinnl aeltrosis) 
Locomotor ataxia is a system disease, affecting the afferent or 
Eensory tracts of the cord. 

It is divided into the following stages: 

1. Preataxic. 

2. Ataxic. 

3. Paralytic. 

The prominent symptoms, as its name indicates, are ataxia, 
inco-ordlnation of gait, sensory disturbances, loss of reflexes; also 
accompanied by atrophic disturbances and impairment of the ape- 
cial senses. In tabes the bones are brittle. 

The symptoms confined to the prenlaxk stage are of'shoot- 
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ing pains, coming on at irregalar intervals, and usually in the legs, 
and principally in the calves. The patient may complain of a 
sense of numbness in the extremities, and may or may not have a 
sensation of eonptriction about the body, which is called the girdle- 
sonse, or, if painful, it ie called the "girdle-pain." The patient 
even now may develop the perversion of sensation, as of some- 
thing soft, when really walking on a hard surface like a pave- 
ment. At times there may be violent paroxysms of pain referred 
to certain internal viscera, the so-called " gastric crisis " being the 
most important and frequent one. This pain is located in the epi- 
gastric region, and is accompanied by vomiting and excessive secre- 
tion of the gastric juice. The attack may last from a few moments 
to an hour or so. In severe attacks the prolonged weakness follow- 
ing may exist from one to several days. The sexual power is gener- 
ally decreased in this stage, although the appetite is Ere<iuently in- 
creased. There may he difficulty in urination. Upon examination 
of the eye, the so-called Argyll-Robertson pupil may be determined 
— this consisting of a lack of response of the iris to light stimulus, 
although accommodation reaction is preserved. In some rare cases 
there may even begiii optic atrophy in this stage of the disease. 

Ataxic Stage. — This is the stage when the patient usually is 
seen by the physician, from the fact that he does not report for 
treatment until inco-ordination of gait actually sets in; or fre- 
quently from lack of diagnostic acumen of the physician the disor- 
der is not made out until this stage is reached. It is characterized 
by the ataxic gait, which consists in throwing the limbs forward, 
outward, and downward in an irregular and lax fashion, the heel 
descending first. The gait ie more ataxic when the patient's eyes 
are closed or when he is walking in the dark. Since the cause of 
this symptom is the perversion or diminution of the muscular 
Eense, the explanation of a better locomotion in the light or with 
the eyes open lies in the fact that the eyesight makes np for the im- 
paired muscular sense. Another symptom present and dependent 
upon the same disorder of co-ordination is the Romberg's sign, 
which consists of marked swaying of the individual, the feet being 
in the position of attention. The away is more pronounced so soon 
as the eyes are closed. Other evidences of inco-ordination are 
shown in muscular movements generally, and particularly in these 
finer movements, as of the fingers, the patient being unable to 
write properly, the letters being skjwh^i^jji^njj^E^ftftfcRYoutlined. 
STANFORD JNIVERSITY 
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opposite luinde are brought, togelhor lla-re 
-nrdination as tlioy approach each 
18G the same phciionienon vjll be 
fxaggcraterl by the patient ulos- 
ing his eyes. A variety 
of ataxia called static 
ataxia, frequently exist- 
ing, is (lutL'cted by hav- 
ing the patient lie on 
hirt back, then elevating 
the legs from the bed in 
u fixed position. If in- 
<o-ordination exists the 
patient is said to havt* 
static ataxia. Or it is 
tested for by the patient 
Ftanding erect, eyes 
closed. If he sways badly, 
he also has static ataxia. 
The latter is the Romberg 
t-ign. as indicated above. 

In this stage there 
pcncrully is an aggression 
of all the other symptoms 
mentioned, though in the 
minority of cases the 
painful sensations become 
abated, and panesthesia 
will become lessened op 
disappear in them. The 
patient loses his vigour, and there is usually muscular wasting and 
weakness, in spite of preservation of the digestive function. It 
will be found in 50 per cent of the cases that the optic nerves 
degenerate, this being a primary optic atropliy and not accom- 
panied by the choked disk of optic neuritis. The ataxic stage may 
last for many years, and dnring that time periods of exacerbation 
and remission of the symptoms occur, out of proportion appar- 
ently to the extent of lesion. This irregularity in such cases muet 
be due to loss of nutrition for the time being, rather than to 
organic change in the cord. 
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Paralytic Stage. — This comes on very late in the course of the 
disease, and signifies muscular paralysis, associated with eigne of 
parenis. In this stage the patient beeomcs bedridden : develops 
more or loss atypical paresis or progressive paralysis of the insane. 
A very small per cent of cases reach this stage, since Ihcy are 
usually carried off by sonic intercurrent malady. The absence of 
the deep reflexes determined so early in tho preataxie stage re- 
main persistently absent during the entire course of the disease. 
In some cases optic atrophy is an early symptom, and is so rapid 
in its onset and progress that this class of cases is given a dis- 
tinctive name, the so-called amblyopic form of tabes. In these 
casea it is frequent to find the ataxia held in some subjection or 
actually bettered with the onset of blindness. This is marked in 
a coloured man in my wards at the Philadelphia Hospital, where 
on becoming totally blind the ataxia is much lessened; so with the 
crises from which he suffered up to that time. Otlier cases of 
tabes may develop unusual symptoms, such as perforating ulcer 
of the foot, which is a very rare condition, occurring in not more 
than two per cent of the eases. There is a typical case of this 
complication in ataxia, a man, aged forty, now in the paralytic 
stage of the disease, at the Philadelphia Hospital, a description 
of which ulcer will be typical of the condition. The ulcer estends 
from the base of the great toe on the sole of the foot, over the ball, 
is much indurated, but signs of inflammation are very slight; the 
nutrition of the surrounding ti^ue being at a low stage, The ulcer 
is sharply cut, J by J of an inch in diameter, and extends down to 
the depth of g of an inch by a central sinus which leads down to 
the metatarsal bone. There is also a foul odour emanating from 
the sore, with considerable sanious discharge therefrom. It ia not 
at all painful. 

Another unusual development in tabes is the arthropathy, 
which consists in enlargement of the joint, generally a large one, 
as the knee, due to a subacute trophic inflammation. The liones 
become porous, the synovial membrane lustreless or entirely dis- 
appears, the ligaments of the joints becoming so relaxed as to 
permit of easy dislocation. Synovial fluid occurs in excess early, 
but may later be absorbed. leaving a much rclaxpil joint. These 
joints are not painful, and only give disturbances by tlie enlarge- 
ment and weakness entailed. The hypotonia of the musclee about 
the affected joint exaggerates the deformity. (Fig. 57.) 
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The characteristic feature of all cases of tabes is the difipro- 
portionate increase of int'o-ordination to ihe small amount of 
muBcuIar weakuesd per se and wasting; bo that in some cases the 
patient will show very good strength of muscle when the ataxia 
ie pronounced. Absence of the Argyll-Robertson pupil, tlie other 
symptoms being present usualSy, hut rarely occurs. 

Other iiuusual symptoms are the areas of anasthesia, which 
are generally irregular in outline, and are situated upon the chest, 
over the shoulder girdle, or upon llie upper arm, and disobey the 
anatomical rules in that they do not follow the nerve-trunks, nor 
apparently the segments of the cord in all cases. 

The duration of tabes will be on an average from three to 
thirty years. The disease is much more frequent in males, occur- 
ring at about thirty years in an average case. 

Etiology. — It is a paras>-philitic infection in over 90 per cent 
of cases, usually occurring from eight to fifteen ip'ears after the 
initial lesion; other canjic* .being overwork, auto-in toxica tions, or 
chronic poisonings, such as of malaria, of which I have seen one 
case in a young man eighteen years of age. 

Pathology. — Tlie pathologj' of tabes consists in Bclerosie of 
the posterior columns of the spina] cord and the nerve-roots. The 
columns of Clarke and Burdach are particularly involved. The 
spinal ganglia and roots are frequently affected. The peripheral 
nerves are occasionally diseased. The pia mater between the pos- 
terior roots is thickened and opaque, the posterior roots being 
enlarged, while in advanced eases they become thinner and more 
translucent. The spinal cord is reduced in size, and the poste- 
rior columns appear to be shrunken and present a grayish ap- 
pearance. The first sclerotic areas, as a rule, are found in the 
posterior roots, usually in the lumbar region and in the tracl 
of Lissauer; next the columns of Burdach are affected, beginning 
along the median side of the posterior horns, spreading oul 
towards the posterior median sa?ptum. finally involving, as 
ferred, the column of Goll : and may ascend to the upper thoracic 
and cervical regions, the usual seat of lesion being confined to the 
lumbar cord. The fine fibers running from the posterior roots to 
the column of Clarke are also sclerosed, but the cells then are not 
usually destroyed, and consequently the direct cerebellar tract is 
rarely degenerated. 

Diagnosis. — Tabes should not be confuBed with any other dia- 
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ease, save posBibiy gyringomyelia, where the dissociation of sensa- 
tion in the latter and muscular atrophies wonld be diatinguighiog 
points. Chronic multiple neuritis, with ataxia, would be deter- 
mined by the muscular atrophy again; also by tenderness over the 
inflamed nerves, bo that in studying a given case the presence of 
shooting pains, absence of knee-jerks, the presence of Argyll-Rob- 
ertson pupil with or without optic atrophy, and history of syphilis, 
there would be very little doubt as to tal»es being present. There 
is increase of knee-jerks in ataxic paraplegia. 

Progaosis. — While complete recovery rarely occurs, much can 
be done, however, to ameliorate the symptoms and to lengthen the 
period before the paralytic stage should occur. Ten years is an 
average duration. 

Treatment. — In an early ease usually antisyphilitic measures 
are indicated, since it is possible that some remnants of the patho- 
logical exudate of the third stage of syphilis should e.xist, which 
the use of the iodides and mercury by the sorbefacient and altera- 
tive action may lend to dissipale. Prolonged active antisyphilitic 
treatment should not be carried on after it is noted that distinct 
improvement has not occurred. In debilitated cases a combination 
tff cod-liver oil with the alterative drugs, as arsenio. should be em- 
ployed. In ansemic persons the use of iron is indicated. If after 
a thorough trial benefit is not had, some of the following drug* 
may be used until the one is determined that particularly bcJiefits 
the case. Arsenic given in the form of Donovan's solution, 4 drops 
t. i. d. ; or the chloride of gold and sodium, j^ gr. I. i. d. : and the 
glycero- phosphate of lime or sodu. Long-con tin ne<l doses of sil- 
ver nitrate, J gr. t. i. d., have been found efficacious by some ob- 
sen-ers. Strychnine may he resorted to in cases where there is 
much weakness, although, as a rule, strychnine is not an ideal 
drug, often making the patient irritable and exaggerating his 
ataxia on account of muscle stimulation. In addition to drugs 
the patient should he instructed to abstain from alcohol, tobacco, 
and sexual indulgence, and he should have plenty of nutritious 
proteid food, fresh air, and sunshine. The overuse of the lower ex- 
tremities, as in a half-hour's walk, is baneful. Esercisc^ should l>e 
ralher of a passive nature : hence the ideal treatment for a ease of 
talws is the " rest cure," phis the use of massage and Swerlish 
movements by an experienced manipulator. In mild cases, where 
the patient is going about, the method first introduced by Weir 




DISEASES OP THE SPINAL COHD 



333 



Mitchell and later amplified by I'rankel is important. This con- 
Bists in a series of educational movements, the patient lying im hia 
back and approximating his toes and his fingers together, etc. ; 
finally walking along a crack in tlie tioor and stepping over 
bricks placed upon the floor, with the eyes opened, tlien closed. 
As the patient improves he is instructed to do more difficult exer- 
cises, such as walking backward under the same conditions. 

Warm sponge Iraths given at night are valuable in the relief ot 
pain, and by the stimulation of secretion to the carrying off tox- 
ines from the system. The warm bath (temperature of 150° F.) 
must not last longer than fifteen minutes, and should be followed 
by a cold spray down the spine for two or three minutes, the tem- 
perature of the water being about fiO" F. The entire procedure 
thus far should be followed by a brisk rub with a Turkish towel, 
in order to stimulate the superficial circulation, and thereby to 
relieve congestion about the posterior roots of the spinal cord. 
Another measure not used sufficiently for the relief of tabes, and 
especially the painful cases, is to resort to high altitudes, above 
5,000 feet, in a dry climate. Such cases I have seen benefited in 
Colorado and New Mexico. 

Suspemion treatment is a valuable measure also in some eases 
to relieve pain. It consists in suspension of the patient by lift- 
ing the body to the tip-toes by means of a head-piece about the chin 
and occiput and under the elbows. The seance should last three 
to five minutes once or twice a week. It relieves pain by stretch- 
ing the spinal ligaments and aiding circulation about the nerve- 
roots. 

Drugs to relieve pain should be only used with great precaution 
for fear that the patient may form the drug habit. Antipyrine 
can be given in 5-grain doses; a combination of the analgesics 
with codeine, | to ^ grain, is frequently very valuable; a hypoder- 
mic injection of morphine, ^ to J grain, guarded by atropine, -jb 
of a grain, must be given to control crises. To relieve the tingling 
and numbness of the legs static electricity administered thrice 
weekly is good treatment ; but more particularly is the use of the 
Faradic " dry brush " an excellent procedure in these cases. Coun- 
ter-irritation by blister or cautery over the lumbar spine at times 
acts remarkably well in alleviation of painful paroxysms. 

Of great importance is the nutritive state of the patient, 
which should be carefully watched at all times even to the holding 



in abeyance all other treatment, since if nutrition is not pre- 
eerved improvement wili not take place. Red meats, eggs, oysters, 
cereals, good bread and butler and milk, in ns large quantities as 
the patient is able to digest, nre the ideal foodstuffs that should be 
employed. 
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This is n disease diaraeterized by a paralysis of the mnsolee, 
beginning usually in the lower extremities, and attended with in- 
creased reflexes, but unattended by muscular atrophy or sensory 
disturbances. This disease occurs most frequently between the 
ages of twenty and forty. It may appear earlier, as reported in a 
case by H. N. Moyer in a child of five years. I have seen for some 
years a case with Sinkler, reported by that gentleman and myself 
in a paper on family diseases, already referred to. In this case — a 
woman about thirty-eight years of age — the disease began about 
twenty years ago, and has been very alow in progress. Some cases 
have been supposed to follow syphilitic infection, or to be caused 
again by hereditary syphilis or alcoholism transmitted from the 
parents. Others have appearetl to be due to traumatism to the 
back, or to esposure to cold and wet, and to certain infectious dis- 
eases; or to excesses, predisposing to. general physical debility 
through excessive drain on the nervous system. 

Symptoms.— The patient first complains of rigidity with 
weakness of the muscles of the lower extremities, which may be 
associated with a sense of fatiffue or dull pains, but never of an 
active character. The symptoms may first commence in one leg 
before the other is at all affected, or one may be affected more 
than the other. The loss of power is very gradual and not at all 
in proportion (as in ataxia) to the impairment of progression, 
which in this instance is due to spasticity. The e.\trcmity soon 
becomes rigid, so that on flexing the joint a sensation as of bend- 
ing a piece of lead pipe is transraittod to the examiner. If the 
movement is continued the rigidity lessens. The gait in the very 
beginning is slightly spastic, as shown by the patient wearing the 
shoes out at the toes or complaining of tripping over slight impedi- 




DISEASES OP THE SPINAL COBD 



335 



ments. Later the characteristic spastic gait prevails, and the 
feet appear glued to the ground and are pushed forward with 
effort. The toes are raised over obstacles with great difficulty. 
Voluntary effort increases tlie clonic and tonic spasms of the mus- 
cles, and owing to spasm of the adductor and stronger muBclea the 
knees are kept close together, and in aggravated cases there ia 
often cross-legged progression. The knee-jerks are markedly in- 
creased and ankle clonus well developed, although not so large as 
in cases of insular (or disseminated) sclerosis. The superficial re- 
fleses are slightly increased. Muscles are not wasted, excepting 
that resulting from disuse. They feel firm to the touch. Tlie 
sphincters are not involved until very late in the course of the dis- 
ease. Sensory disturbances are absent, other than parsesthesia, the 
result of circulatory disturbances from vaso-motor weakness. The 
upper extremities do not become involved until late in the course 
of the disease. Seldom do trophic ulcerations occnr, but the affect- 
ed extremities are very easily frost-bitten. The patient may live 
many years in comparative comfort, other than the physical dis- 
tress of being thus disabled from active life. 

Pathology. — ^This consists in a degeneration in the pyramidal 
tracts. That this may occur primarily is not definitely settletl, and 
many observers believe that degeneration of the pyramidal tracts 
alone cannot occur, except as a secondary degeneration due to 
lesion higher up. A few cases have been reported, however, in 
which no such primary lesion could be found. 

Diagnosis. — In transverse myelitis sensory symptoms are more 
pronounced, the disease is more acute, ancestheeia fre([uent, and the 
sphincters are early affected. In ataxic paraplegia the spasticity of 
the muscles is not so marked and evidence of lack of co-ordina- 
tion is present; involvement of the sphincter is also common. In 
amyotrophic lateral sclerosis there is muscular atrophy, not noted 
in the disease under consideration. Secondary degeneration fol- 
lowing cerebral apoplexy may rarely be mistaken for cases of pri- 
mary lateral sclerosis, in which one side is more affected than the 
other. The history of a previous apoplexy would, of course, settle 
the question. Hysterical paraplegia may quite often be difficult to 
distinguish. In lateral sclerosis rigidity of limbs is more pro- 
nounced when tliey are extended, and vice versa, a condition that 
does not occur in hysteria. Also the deep reflexes, while they may 
be increased, are not so much so in hysteria. True ankle clonus 



836 TREATISE ON NERVOUS DISEASES 

is exceedingly rare in the dist'aso uniier consideration. Other 
evidencee will also be found, snch as "atigmatn" or hysterical 
paroxysms, which are more frequent, too, in fcmalea. 

Prognosis. — The prognosis of the disease is steadily slowly 
onward and downward until the power of progression la lost. The 
patient may live for twenty or thirty years, and die as the result 
of an intercurrent disease, although involvement of the bulb may 
tlirough inhibition of the vagus cause death from heart fail- 
ure. 

Treatment. — This is not very satisfactory. Nitrate of silver, 
chloride of gold and eodiuni, iodide of potassium, etc., may be 
of service. Massage is a valuable agent in arresting muscular 
wasting. The electric brush is also of use in stinuilating the cir- 
culation. The patient should be well fed, given the hypophosphites 
from time to time, and must \k well protected with woollen cloth- 
ing. Strychnine is contra-indicated, as it escites the muscular 
spasms in already irritable nnisdc fibres. 

SPASTIC SPINAL PARALYSIS 

.f/irtrtic raralyau 

This term applies to a form of paraplegia caused by((i) chronic 
myelitis, as well as to a (b) congenital disorder in which there is 
sclerosis of the lateral columns of the cord. There lias been 
much controversy as to the latter, some giving the name ot Lit- 
tle's disease to the diplegic or paraplegic forms of the cerebral pal- 
sies of childhood, though, properly speaking, this should be ap- 
plied to lateral aclerosis. Little first described the condition in 
1846 and in 187?. In 1873 and in 1879 Dr. E, C. Seguin, of 
New York, described a condition of similar tj-pe which he called 
" tetanoid paraplegia." Erb and Charcot in France indejtend- 
ently in 1875 published articles on'"spa8modie spinal paralysis" 
and "spasmodic dorsal tabes" respectively. After this there was 
much confusion. Finally, the spastic paralj-sts has been shown 
to be due to spinal, associated prohably with cerebral defect. 

Eiiology. — It is congenital and due to lack of development of 
the pynimidal tracts, which leads to n sclerosis of the lateral cid- 
nmns and to symptoms of s|)aslicity of legs and arms, exaggerated 
rcfleses, with some weakness, and at limes slight atrophy. Pre- 
natal or natal in its origin, it is primarily an agenesis in the Gnt 
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instance; or if caused at birth, as Little BUpponed, may be due to 
prcmaliire or forced deliveries. It may be a family diseaw. 

St/mjitums appear shortly after birth, usually within a year, 
but may appear after the fifth year in faniily types, or even 
after malurity. There is a typo of this disease I have seen where 
the spasticity remains entirely in the lower extremities, coming on 
at about fifteen years of age, and not affecting the upper extremi- 
ties at all. In the ordinary type it is, as inferred, difficult to dis- 
tinguish spastic spinal paralysis from the cerebral palsies (or 
"birth palsies," so called). The lack of marked mental impair- 
ment is a point in dilferentiation, the brain seeming to be spared 
except for its motor areas being damaged. At times, too, lateral 
sclerosis cases occasionally gain in development, and some in- 
crease in the use of the limbs follows more than in cerebral palsies. 
The so-called " seifisor-legs " frequently are found in thpse pa- 
tients, the crossing of the limbs being exaggerated in the efforts of 
walking. The arms are much less affected than the legs. The 
throat and facial muscles may be slightly involved. In some cases 
the disability increases quite rapidly. There is no pain, however. 
The arms may later be contractured. Finally the patient becomes 
helpless. Epilepsy or mental deterioration may develop at the 
time of puberty or adolescence. 

Prognosis. — The mild cases that learn how to walk should be 
kept carefully at the practice of their muscles, when they may 
slowly improve and reach average health and adult age. Severe 
cases rarely reach adolescence, and generally die of some inter- 
current disease before the twenty-first year of age. 

Diagnosis. — It is distinguished from the cerebral (or birth) 
palsies by the absence of any material initial mental defect, micro- 
cephalus, or of epilepsy. From compression myelitis spastic paral- 
ysis is distinguished by the affection of the arms, the absence 
of pain, and of disturbance of the sphincters. Hereditary spastic 
palsy, which is also found to occur in families, begins later (at 
about the fifth year, see p. 238), and involves the legs chiefly. 

Treatment consists in orthopaedics, massage, and Swedish move- 
ments to prevent contractures and deformities. General nutri- 
tion must be carefully maintained ; also the protection of the body 
from cold or extremes of temperature. Employment of tenotomy 
may be necessitated where mechanical treatment fails, in which ease 
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braces should be applied to retain the normal position of the 
limbs, and the child then encouraged to walk about by means of the 
wheel crutch or other form of apparatus. Many cases have been 
improved so as to walk with some facility by persiHtenee in thia 
regard, and a hopeless life of invalidism stayed. 



HEREDITARY SPASTIC SPINAL PARALYSIS' 

This disease is of the family type, affecting different memliers 
of succeeding generations. It begins about the age of five, affects 
mainly the legs, runs a very slow course, is not accompanied by 
pain, ataxia, or visceral symptoms, and may continue for thirty 
years or more. The writer has two cases of this rare affection 
under observation where there seems to be a remission of all 
symptoms within the last six months. 



FRIEDREICH'S DISEASE, OR HEREDITARY ATAXIA 

This is a developmental disease, occurring in early youth, is 
more fretjueutly met with in males than in females, and the symp- 
toms very frequently liegin at about the tenth year, the patient 
having been in apparent good health up to that time, although 
undoubtedly of vulnerable nerve protoplasm. There may be found 
a history of heredity, although the affection is never congenital ; or 
there will be a history of syphilis or alcoholism in the progenitors, 
usnally in the parents, 

Symptoms. — These consist first in ataxia, very much like that 
of tabes, but accompanied by irregular choreiform movements, 
perhaps athetosis, as in a case reported by Swan and myself 
(Philadelphia Medical Journal, January, 1895). The speech is 
frequently affected in this disease, staccato-like and drawling, 
accompanied by dribbling of saliva from the mouth, inability to 
masticate food properly, and by dysphagia. The mental condltjon 
remains fairly good, although one is apt, from the mechanical de- 
fects, to appear feeble-minded, a condition similar to the pseudo- 
imbecility in some cases of spastic paralysis of childhood, where 
mental failure is exaggerated by the fact that the vocal muscles are 

' In all these so-ealled spinal spaslic puriilyBes oceiirrins in early life there 
must be some cerebral defect or «genesis, thou((h the degeneration is lugelj 
UBOciatvd with the lateral tracts of the spinal cord. 
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spastic. The Argyll-Robertson pupil is not so constant as in 
tabes dorsalis, but there is often present nystagmus, usualiy bilat- 
eral. The knee-jerks are not constantly absent, though usually so, 
and may change from year to year in accordance with the in- 
volvement of the posterior columns, lateral columns, or anterior 
horns of the cord in varying degrees, and thus disturbing the 
physiological reaction of these parts as the disease picture 
changes. The patient may also develop club-feet — the equino- 
varus position being particularly common — due to contraction of 
the posterior leg muscles. Localized muscle atrophy is in evi- 
dence, and where this occurs fibrillary Iwitchings will also be 
found. Curvature of the spine is another symptom that may 
exist, dependent upon muscular weakness of the erector spinie 
group. Trophic joints are very rare indeed. Pariesthesia may 
exist. In Marie's cerebral type cerebellar gait exists. 

Pathology. — This consists in an overgrowth of neuroglia 
cells within the central nervous system, particularly involving the 
posterior roots and posterior columns of the spinal cord. In 
addition roimd-cell infiltration may be present in other parts of 
the cord about the anterior horns and in areas diffused through- 
ont the brain. It is undoubtedly the remnant of an emhryological 
defect in the child, which by the developmental period first gives 
expression to .symptoms, just as syringomyelia gives rise to symp- 
toms due to a gliosis commencing in prenatal life from defect in 
the embryo itself. 

Diagnosis. — This disease should not be confounded with any 
other. Diagnosis may lie between it and spastic paralysis of child- 
hood, which latter presenting increase of reflexes in the spastic 
_ condition with more marked athetosis and lack of atrophies, would 
be sufficient signs for the proper diagnosis of this disease- Insalar 
sclerosis is told by the more pronounced nystagmus, increase of 
reflexes and its later development. From tabes, the earlier devel- 
opment of Friedreich's disease, the lack of crises, and the type of 
movements (choreic) will make it clear. 

Prognosis. — The patient may live for many years, but usually 
docs not reach maturity. 

Treatment. — This is solely palliative, and consists in proper 
nutrition ; hygiene, ns to clothing and exercise, which latter should 
be limited, though systematic, and particularly in the form of 
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CHlisthenios towurds preventing rontractions; for which miismifie 
nnd Swedish iiiovfiiicnts are also valuahip agents. Driigd, sueh as 
polassium iodide, in small r-onfinuoiiR dosape. also the ehloride ot 
gold and soda, j^ gr. t. i. d,, and in atonic eases the use of strych- 
nine will be of great service. For the prevention of deformities, 
or where they exist already, the use of a " brace " may be necesaary 
to the spinal column or to the lower estremities, and in some cases 
the use of crutches will be of value in permitting the patient to 
move about. These subjects are very liable to become bedridden, 
80 that educational movements should be faithfully tried. 
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CEREBELLAR ATAXIA 

This is also an hereditary disease, nnd Iwgins later in life than 
Friedreich's disease — from fifteen to eighteen years of age. 

Symptoms. — It is particularly characterized by the ccrcMlar 
or titubating gait added to the other eyniptonis of ataxia. The 
knee-jerks are increased, diminished, or precocious in this dis- 
ease, but there is seldom found ankle clonus. The duration 
of the affection may be for many ye-are (eight or ten), the 
patient generally dying of some intercurrent affection. Club- 
feet are very apt to develop, due to contractions, the gait being 
somewhat similar to that of ataxic paraplegia. The patient pre- 
sents no sensory symptoms. 

Pathology. — This consists in degeneration of cells of Purkinje 
in the cerebellum and the posterior columns of the spinal cord. 
Atrophy of the optic nerve may exist and nystagmus may be 
present. 

Treatment. — This is symptomatic. The use of the hypophoa- 
philes and nutritional measures vrith calisthenics and Swedish 
movements as described under the previous disease. For the pre- 
vention of deformities of the legs braces should be applied by the 
orthopedic surgeon, 

FUNCTIONAL DISORDERS OF THE SPINAL CORD 

FunctioHiil disorders of the spinal cord include those of irrita- 
tion or of depression coming nnder the head of spinal neurasthenia, 
or spinal irritation, or spinal eshaustion. These symptoms are 
described under the head of Neurasthenia (see Chapter XVI). 
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CAUDA EQUINA 

The cauda equina is made up of five lumbar, Iruui five sacral 
and one coccygeal (Miiller), nerve-rools. They lie within the 
dura, extending beyond the spiual cord some 15 ceu timet res. 

These distinct motor and ' 

sensory roots do not i|iiitc 
unite until they pass out 
of the dura. The cauda 
begins at the lower edge 
o'f the set'ond lumbar ver- 
tebra. The term conns is 
applied to the part of the 
cord below the second 
sacral segment. In this 
part (conus) the anterior 
root-fibres are smaller and 
fewer in number than ihe 
posterior or sensory root- 
fibres. Miiller gives Ihe 
arrangement of the vis- 
ceral centres as follows : 
Second sacral, erec'tiun 
centre; third sacral, ejac- 
ulation centre ; fourtli 
sacral, bladder (detrusor) 
centre; fifth sacral, sphinc- 
ter ani centre. 

Symptoms and DUiif- 
nasis. — The diagnosis of 
cauda lesions involves a 

I study of: 

\ 1. Lesions of the lower 

fe end of the cord. 

I 2. Cauda com| 

I 

1 




— Tuvorn (Tsamvoma) 
C^^pecimen bam PliiUdelplim Ilu«piUI.) 

irritation, or destruction. 
3. Tjesions of the peripheral nerves, 

1, Lesions of the lower end of the cord generally come on rap- 
idly, in a few days, following myelitis, etc. There is little pain, 
. and dissociation of sensation comes on late. 



343 



TREATISE OlT NEHV0TJ9 DISEASES 



Fibrillary coutraclimiK and involiinlary Iwilihings of the leg 
muscles occur. Paralysis rapidly appears, involving the lower 
limbs in accordance with the sogmciital distribution of the nerves. 
It is a flaccid paltry and is followed by atrophy. The visceral cen- 
tres are involved. If the conns is not implicated the paralysis 
doofi not seriouBly ijivolve these centres nor the niuscles of the 
pelvic girdle. The molar symptoms are far more prominent than 
sensory symptoms. The cord being small is easily destroyed, and 
very little improvement ever occurs. 

2. In disease of the Cauda, since it is iiflually a neoplasm, the 
symptoms generally come on slowly. In injury the symptoms 
appear rapidly after the trauma. There is often severe pain in the 
bladder, in the sciatic distribntion, and it is bilateral. Anics- 
thesia in the area of the sciatic nerves follows later. The paraly- 
sis is slow in development. The sensory symptoms are far more 
prominent than the motor at all times. The sexual bladder and 
rectal centres are later paralyzed. Sometimes prompt operation, 
as in tumour, will give quick relief. This should always be done 
where tumour is suspected, otherwise the case is hopeless as to 
cure. The symptoms in compression of the cauda without de- 
struction are like compression of the cord, but there is less motor 
disturbance, and there may be no involvement of the sphincters. 

3. Lesions of fke peripheral nerves (neuritis or injury) is 
rapid in onset. There are sciatic pains — tender spots along the 
nerve-trunks. The lesion may be only unilatfral. the pain being 
not BO severe, and there is no marked anaesthesia. There is little 
or no paralysis of the visceral centres, the sensory slightly pre- 
dominating. There is often n history of sciatica or alcoholism or 
injury. Examination may disclose the presence of a tumour or of 
some disease affecting directly the sciatic plexus; and the prog- 
nosis is favourable. 





CHAPTER XIV 
DIFFUSE AND FOCAL DISEASES OF THE SPINAL CORD 

SPINAL HYPERiCMIA. ACUTE AND CHRONIC 

Etiology. — Violent physical exertion, sexual excessea, amenor- 
rhcea, and certain poifions, as strychnine, are causes of spinal 
hypertemia. It is also the first stage of amte inflammatory dis- 
eases. Chronic spinal kyperamia is rare. It may occur in the 
membranes as the result of meningitis or injury. There is no 
absolute knowledge of separate chronic hypenemia of the cord. 

Symptoms are of a sense of weight around the loine, of heavi- 
ness, twitching of the muscles, a numbness, formications, and 
actual pain of a neuralgic nature, accompanied by numbness of 
the lower extremities. The sphincters may be involved. The 
symptoms are us inferred, usually confined to the lower extremi- 
ties. The position of the patient, as mentioned by some authors, 
can have but little influence npon symptoms due to spinal hyper- 
emia. The signs and symptoms of chronic spinal hyperKmia are 
much like those .of spinal irritation. They will be described 
under that head. 

Pathology. — The circulation of the blood in the spinal cord, 
as has been shown in the chapter on Anatomy, is one which is diffi- 
cult to disturb; hut it so, it is slow in being brought Iwick to nor- 
mal. The violent activity of the heart and great increase in arte- 
rial pressure, and then the weakened state of the heart muscle and 
biwered tension, appear to modify but little the spinal functions, 
it is unlikely that the large number of clinical symptoms 
that have been attributed to the circulatory failure are so caused. 

Treatment. — This consists in the application of cups to the 
back, rest in the horizontal position, better upon the side or face, 
counter- irritation to the spine, or the use of cold, as in the form 
of ice-bags. Among drugs the employment of bromides and mor- 
phine is good treatment. The sorbefaeient and alterative effect of 
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chloride of ammonium and the iodidee i« recouimeoded ; or the ubS 
of galvKnic electricity, the negative pole being placed over the 
Mpine and the poBitive at some indifferent point (5 minutee). 

SPINAL ANAEMIA 

Spinal anwmia is li'^^s linnwn in its causp, Bymptomalology, 
and course than is hyperaenna. It is more apt to affect the 
posterior colunins than the ventral aspect of the cord, for the 
reason that the dorsal nutritive arteries are smaller than the an- 
terior ones. Severe hteraorrhages or extreme diarrhu-as may be 
predisposing factors by causing general ansemia. Or aortic obstruc- 
tion, as in aneurysm, may be the cause (throiigli cutting off blood 
Bupply to the cord) of almost total abolition of cord function. It 
is not common for serious disturbance of tho cord to persist from 
anicmia excepting where there is disease of the arteries, and in that 
evejit,the sclerosis of the posterior columns may follow in the wake 
of an added pernicious anjemia. in which Intter the general symp- 
toma overshadow those of the spinal cord. The test of the jiatient's 
improvement when lying on his hack is perhaps iucorrect. Some 
writers associate with spinal anjemia a clasa of symptoms such 
as pain in the back and weakness of the legs, which may amount to 
paraplegia, a group of s}nuptomg that has been given the name 
of spinal concuagion. but it is impossible to scientifically state 
whether spinal ana^min is the underlying coudilion in such cases. 

SPINAL HvCMORRHACE 

Spinal Apoplnj/ 

This general name may be given to (1) hiematorrhachia or 
spinal meningeal btemorrhnEC, and (2) bwrnatomyclia or hiem- 
orrhage into the cord subslanec. 

(1) Spinal meningeal hsEmorrhage is the most usual form, and 
may he extradural or mtradural. Kxtrndnrnl hiemorrhage is the ^ 
more usual disease. 

Etiology. — It is more common in men than in women. It J 
also ocurs in newly born children. Falls, injuries, and fracturea ^ 
of the spine are the most usual causes. Convulsive seizures dne to 
epilepsy, tetanus, chorea, eclampsia, or strychnine may cause it, 
the same as in severe muscular strain. The various dyscrasijE fol- , 
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lowing infectious diseaseg, Buch as purpura; may cause it ; or it may 
be due to the bursting of an adjacent aneurysm, such as of the 
aorta or vertebral artery, and in very rare instances cerebro-spinal 
meningitis. 

Symptoms. — There may be no ascertainable symptomB in 
minute hEBinorrliages. In large h»morrhnge there is sudden ee- 
Tere pain in the back, shooting down the limbs, associated with 
numbness, hyperiesthesia, muscular spasm, generally of the back 
muscles; later, paresis, paralysis, and anffisthesia may follow, with 
disorder of the visceral centres, The disease is fulminating, 
reaching its acme in the course of a few hours. Remission may 
then occur, accompanied by slow recovery or followed by chronic 
meningitis. Death may occur very early from exhaustion. 

Diagnosis. — Injury, or childbirth followed by the sudden onset 
of attack, with irritative symptoms, as pain, which suddenly sub- 
side, point to extradural hfemorrhape. In haimatomyelia there 
is less pain and irritation, but more marked paralysis and anfes- 
thesia. This is also true oi crush of the cord from fracture or 
dislocation. In tetanus the symptoms are more gradual in onset 
and trismus is present. 

Prognosis. — If the patient survives beyond the fifth day there 
is a chance for partial or complete recovery. Usually the prog- 
nosis is most grave, the patient succumbing within a few days. 

Trmtment consists of absolute rest in bed, administration of 
sedatives and drugs to move the bowels and relieve pain. Local de- 
pletion may be tried, as by means of wet cups over the supposed 
site of lesion. The use of styptics, as suprarenal extract or min- 
eral acids, may be of service in the purpuric eases. The sorbe- 
facient effect of the iodides may be tried later; also the use of 
mercury. In chronic cases counter-irritation over the spine on 
alternate days for a fortnight may prove of value by its alterative 
action. 

(8) Hffimatomyelia. — Hemorrhage into the substance of the 
cord. 

JEtioJogy. — This is not unusual. It may he due to vascular 
diseases or purpura hsemorrhagica, or may be secondary to tumours 
or to myelitis. Primary hsemorrhage occasionally occurs in in- 
fancy, but it is usually found in males in early adult life. Accord- 
ing to Qowers, excessive coitus is a potent cause, as are injuries, ex- 
posure, overexertion, syphilitic endarteritis, or convulsive seizures. 
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which latter may also be the cause of hemorrhage into the ekin and 
intermuBcular connective tissue. Hsniatomyeiia may occur in old 
people with arteriogclerosis, spinal apoplexy being produced, in- 
stead of cerebral hiemorrhagc. 

Si/mptoms develop rapidly, with numbnesB or weakness for r 
few hours. Then sudden paraplegia, or ataxia, or both. Often 
the ampBthegia is difisociated^there being a loss of pain or ther- 
mic sense, with the retention of touch sense. The urine may 
have to be drawn on account of paralysis of the sphincters. The 
reflexes may ut first be absent, but soon return ami become exag- 
gerated. There is much pain in the back, and if the lesion is 
high up the amis and thorax are involved. The acute symptoms 
will have subsided within a fortnight, when the case becomes 
practically one of chronic myelitis. If improvement has not oc- 
curred, the symptoms will instead take on the character of acute 
myelitis, and death will soon follow. 

Pathology. — The blood-vessels diseased arc those of the gray 
matter, which are in the ventral cord and under considerable ten- 
sion. The rupture of these vessels is due to fatty degeneration 
or to specific endarteritis. Miliary aneurysms are rare in the cord, 
such as not infrequently develop in the brain. Haemorrhage may 
be the cause or the result of a myelitis. Tn the former case the 
clot may be absorbed. leaving a cavity as in the cord ; or broken- 
down tissue may become the central foci of a myelitis. The hffimor- 
rhage is usually single; it may be multiple. Tt is likely that casea 
of disseminated myelitis following infections fevers are due to 
multiple eccbynioses. TTie bleeding at times is the result of new 
growth, as in syringomyelia. 

Diagnosis. — Sudden onset without any long premonitory 
BjTnptoms and the absence nf fever followed by gradual improve- 
ment are cbaracterisHc of spinal hTmorrhntje. There is much less 
pain than in rtifningml hffmorrhaijr. while the dissociation of 
cutaneous sensation is very characteristic. In acute softening 
there is less of the dissociation of sensation, but a more extensiTO 
paralysis.. The latter may be mistaken for acute primary myelitia, 
vhich does often follow. Meningeal hiemorrhage is usually more 
painful, and there ie less paralysis, more spasm, and a more com- 
plete reeoveri' afterward. 

Proijiiosig. — This is often serious as regards lift-, und it is 
dubious ns to recovery of power. Both much ilcpi.oid on Ihe 
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extent and seat of the hwinorrhagea. Dorsal hieniorrhageB are 
more favourable, cervical the least. 

Trealmenl. — Cold to the spine, such as through ice-bags, asso- 
ciated with absolute rest, together with small doses of cardiac dc- 
presaant*, as aconite, can be tried. Treatment must be prompt 
if any good is at all to bo done. The after-treatment in entirely 
symptomatic, and later it is for the myelitiB that may follow as a 
swjuela (sec Mj-elitis). 



SYRINGOMYELIA 

Is u!i iiffeclion of the spinal cord, ivhkh. while not more rare 
than disseminated sclerosis, has only been in recent years brought 
to full light. The disease was first accurately described by 
Schultze in 188G; since that time there have been some hundred 
cases reported in the literature, and in the light of the pathological 
findings undoubtedly many obscure cases of cord disease reported 
in the past have been of this nature. 

There are two varieties of dilatation of the spinal cord: First, 
hydromyelia, which in a dilatation of ihc central canal, this being 
lined by the normal columnar epithelium. This condition may 
give rise to the svTnptoms of syringomyelia proper, similar to the 
second tyjie, where the cavity occurs within the gray matter of the 
cord, but, as a rule, is separated from the central canal. A cavity 
or cavities in this instance are the result of softening areas in glio- 
matnsis in the gray cord. The latter condition is probably hered- 
itary, lieing an unnatural excess in development and continuance 
of the formation of this emhryological tissue. The cavities may 
be single, multiple, or consist of numerous dilatations connected 
by irregular and deviating sinuses; so that nne opening may be 
in this manner connected with another at a distance longitudinally 
from the first one. One-half the cord may lie involved alone, or 
be at least more diHeased than the other half. The cervico-dorsal 
cord is the most frequent site of the disease; although the medulla 
and pons, or lumbar and ?acral cord, may be involved. That the 
discaw! has occurred following the infoftious fevers does not 
particninrly show ftieni to [«■ causative of the nmludy; so 
that the hereditary feature is the principal point in astiology, aa 
already Indicated. 



Symptomatology. — Four uistmctiYe tj'pes of Bymptoms esiet in 
certaiD groups of cases of eyriugomyelia, viz, : 

1. The ordinary type described above, 

2. Motor type, reaeinbling amyotrophic lateral sclerosis. 

3. Sensorv type, in wliich disturbances of sensation, particu- 
larly loss of thermic sense due to disease in Gower'a tract, are 
prominent features. It may be hemiplegic in distributionj or in 
irregular areas. 

4. Those cases with pronounced trophic changes, painful whit- 
lows, etc., as described by Schlesinger in 1896, 

The disease may re- 
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^^^^^^H^B its clinical aspect, de- 
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muscular atrophy of spinal origin if the dilatation occurs towards 
the anterior horns of the gray matter. In rare cases the disease 
may simulate spastic paralysis due to irritation of the lateral col- 
umns of the spinal cord; or in the rarest cases it may simulate in- 
sular sclerosis, So Ihat given a case of chronic spinal cord disease 
of atypical or irregular man ifeslal ions, syringomyelia must be 
thought of. The particuhir symptom of diagnostic import is the 
dissociation of sensory phenomena — for example, there is iiBually 
loss of pain and temperature sens^e in irregular areas (analgesia 
and thermo-anjesthesia ) , with preservation of the sense of touch 
and muscle sense. Tf the cavity is on one .«ide of the cord alone, 
and is of considerable size, wc may have symptoms of Brown- 
S^uard paralysis, to be told from the usual type of "crossed 
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j)aralyt»is " of this sort by the absence of paiti and tempemlurc sense 
rather than the iovck and ntuscular seiiee, ab indicated; or as in 
spinal tumour or unilateral scleroeis, aniEsthesia would be the sen- 
sory manifestation more particularly, or all forms of aengation 
would be absent. In eases where the cervical cord is affected high 
tip the ascending branch of the fifth nerve may be affected, produ- 
cing anaesthesia of the face. From involvement of the cervical sym- 
pathetie, the pupil on the affected side may be contracted, and there 
may be an absence of sweating on the same aide of the face. Lordo- 
sis or ficoiiosis may occur in cases where the spinal centres govern- 
ing the muscles of the spinal column are destroyed, this permitting 
muscular atrophies and consequent spinal curvature. In some cases 
motor cells of the spinal column are destroyed, permitting mus- 
cular atrophies and consequent spinal curvature. In many cases 
there is absence of the deep reflexes in the upper extremities; or if 
the disease descends low enough the knee-jerk may be absent — 
all depending upon destruction of the posterior roots of the 
Bpitial cord. The atrophy may extend to the lower extremities, 
and there may be reaction of degeneration found in the affected 
muscles. The course of the disease is slow, and may at any time 
come to a standstill. There may be remissions in the clinical 
course, no doubt due to extension of the process being abated. 
The patient may die from involvement of the cardio-respiratory 
centres in the medulla. 

Treatment of this affection is of little value, although gen- 
eral hygienic measures to control the circulation by means of 
proper woollen clothing and the protection of the individual 
against inclement weather is to be instituted. Such patients 
should live an inactive life in the open air and sunshine. Contin- 
uous doses of iodide of potash may do good in the minority of 
cases through the alterative and sorbefacicnt effects of the drug. 
Ee-education by exercises will prove of value where ataxia exists. 
Massage and sialic electricity may aid nutrition, better the cir- 
culation, and assist in staying the muscular wasting and sensory 
changes. 
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MUSCULAR DYSTROPHIES 

These are classed under diseases of the nervous eyBtem, 
although no constant pathological finding has been found in the 
nervous system. Palsy is, however, a eouatant neurological eymp- 
tom of all of them. There are three forms of muscular dystrophiee, 
so called : 

1. Pseudo-hypertrophic paralysis (Duehenne). 

2. Idiopathic muscular «trophy. 

.3. Neuritic form of muscular atrophy (Cliarcot-Maric-Too(h). 
(1) pMudo-hy per trophic Paralysis. — Tlie first, a disease Iwgin- 
ning in early childliood, is a family type of disorder, although not 
known to be directly hereditary. The progenitors of the patient 
will be found to be alcoholics, subjects of syphilis, or some other 
form of degenerative disease. This has heen satisfactorily proved 
to us in investigations made hy Wharton Sinkler and the writer 
in a statistical study made in the Infirmary of Nervous Diseases 
of Philadelphia in 1S99.' 

Males are more frequently affected, and several in llie family 
may be picked out, others escaping. The age limit of five to ten 
is the most usual time of onset. The patient first complains of 
feebleness in progression, and it will be noted that there is slight 
toe-drop, that the calves of the legs are enlarged, which greatly 
increase, causing a sense of firmness to palpation. Other points 
of pseu do-by pertropliy may exist in the pectoral ninscles, the del- 
toids, and about the shoulder-girdle. With the enlargement comes 
on an increasing weakness of the muscles invoked (Fig. 60), An 
early and characteristic feature is difficulty in arising from b 
supine position. The patient contorts the trunk in the endeavour 
to aid the specially weakened extremities, beginning by pushing the 
body up with the hands upon the thighs, then forcing the tnink to 
the vertical, thus extending the trunk upon the thighs, then draw- 
ing the lower extremities into the erect posture. The cbarnctcristic 
attitude is the hand -over-hand methoil in pushing up the trunk 
with the arms, in bringing the body to the erect [wsilion. This 
characteristic sign of the paresis may last for many months. 
There is no Irue atnsist, however. The patient is seen to have 
diffimlty in mounting steps, and will frequently (rip over slight 

' .I'mmnl of jVmerinui Mnlinnl Assoeinlion, Nuvi'iiiImt, IHftfl, Pwnily Dis- 
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elevations on the surface. Finally the patient cannot rise from 
the sitting position, and it will then be found that the muBcles, 
which were apparently enlarged, have atrophied down to the nor- 
mal Bize perha])e, or beyond this, anil are board-like to the sense 
of touch. Other muscles may pass directly into atrophy without 



absent 




(Hedioa-(Jhiruri;lcsl UnapitoL 



and the snperficial reflexes diminished. The end pieture in this 
malady is of extreme iiiusmlar atrophy and absolute lielplessneM. 
Coldness of the extremitiep, cyanosis, enfeebled heart action, and 
general les^ning of ilie fTinetioiialion of tliu special senses with 
mental deterioration, oeeurs later in the iilTeetion, with dribbling 
of saliva from mouth, difficulty in swallowing, etc. The average 
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duration of the disease is from one to twenlj yeara, yi-t depending 
much upon the preserved nutrition and vegetative function of the 
patient; also upon his iminunitj or the absence of iiny of tlie 
complicating infectious diseases, which are particularly fatal in 
them. If not carried off by intercurrent disease, the patient may 
die of heart failure, from involvement of that organ. 

Palhologi/.— This consists of excessive deposit nf ful cells 
within the sarcolemma, and fatty change and swelling, losa of 
Btriation of tlie muscle cells, Overgrowth of connective tissue 
also takes place between the muscle cells. As the disease progresses 
the disappearance of the fat cells takes place, connective-tissue 
growth predominates, and the muscle sultstance is degenerated, 
leaving debris and connective tissue instead. 

Diagnoisis. — Tliia Bhould not be confounded with any other 
disease. In neuritis there is pain and Icnderness of nerve trunks. 

Prognosis. — An incUrable malady. Tliere may he prolonged 



TreaUneut. — Much can be done to stay the progress of Lhe dys- 
trophy. This consists in jwreistent, scientific use of niaasage to 
favour better circulation, as well as of the elimination of the 
products of catabolism, and to prevent retrograde change in the 
tnuBcIe cells. Nutritious diet, consisting of eggs, red meats, or 
any other nutritious prnteids, is indicated. Vegetables containing 
iron are valuable in ihis disease, in which metabolism is eo per- 
verted. In spinach iron can be introduced into the blood with 
least gastric disturbance. The overdistention of the stomach with 
carbohydrates is most certain to do harm. Predigested foods, w 
beef, is only called for when the stomach absolutely refuses to digest 
the more ordinary foodftuffs suggested. Electricity does not aid 
us much, although the static breeze may be of value in stimulating 
the circulation at the periphery, and to the carrying off of the waste 
products. The hypophosphites. phosphorus, and strychnine as a 
nerve tonic are all of value in this chronic disorder. Such patients 
abotild be carefully protected from cold and dampness, and given 
plenty of fresh air and sunlight, in a stimulating climate, at low 
altitudes. Sea air is particularly hrncing. 

(2) Idiopathic musniJar afrophi/ is of two types; (a) the 
fascio-scapuln-bumeral type (T^ndnuzy-D^j^rine). and (6) the 
juvenile form of Erb. 

(a) In the former the atrophy begins in the orbicularis oris and 
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IJio fate, prnducing llie Imlkiw-fheek appeiirauLf, tlie rto-fallei! 
"tapir mouth." and aceumpanied by librillHry twitching of Uie 
muscles involvcil. This Rtro|)hy progrc'ss^a iu the trapezius anil 
deltoid musclar, upper part of the arinn. until within six months 
or a year there ia a very marked physical ehange in the appearance 
of the upper portion of the body. The patient is unable to adduet 
or abduct the estremities, and particularly to raise the arms on 
a level with shoulder. Finally, the atrophy extends to the lower 
part of the arm and interosseous muscles, the lower extremities 
becoming involved last, if at all, in proportion with the duration of 
the case, 

(ii) The juvenile form begins in the interosseous muscles of 
the upper extremities, the thenar and hypothenar eminences, ex- 
tending to the upper arm, finally to the lower extremities — 
tJiigliH and legs — the patient's progression being with feebleness 
and evident toe-drop. This occurs most frequently between the 
ages of twelve and sixteen. It is very slow in progression, the pa- 
tient living for many years. The vaso-moior weakness is shown by 
coldness and clamminess of the extremities, the indurated condition 
of the skin, brittle nails, etc. The deep reflexes are abolished 
early, but there is no reaction of degeneration, exi-ept in rare in- 
stances, very late in the course of the disease and where particu- 
larly large bundles of fibres are alTected in the mustle atrophy. 

The 8ub-t_rpe knovra as progressive muscular atrophy of signal 
origin has a similar symptomatology, but begins in early adult life. 
This is the so-called poliomyelitis chronica. At times there is 
pain, the marked feature being fibrillary contractions, also that 
it occurs later in life than the muscular dystrophies proper, and 
that in the patliology of the disease, in addition to atrophy of the 
muscle cells and overgrowth of connective tissue, there is a degen- 
eration of tlie multipolar cells in the anterior comu of the gray 
matter nf the cord. 

(3) The so-ealled neuriiic type is that which begins in the 
perineal muscles, producing peculiar guttering in the perineal 
region of the legs, with infrequently a too-Orop. and the process 
gradually extending up the thighs, and finally affecting the gen- 
eral musculature. 

Pittholoi/y.—The pathology of this affection is not known fur- 
ther than the involvement of the muHcles in atrophy and over- 
growth of connective tbsue. 
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7'rtnliiii:itL — In dl ihi'se tlitlLTt-ul forms of muscular atruiilij il 
is largely c^ymptomatiL-. Mix'haQJciit litiiiiuUtion uf tliL' iiiusdtiti 
directly by means of massage, Swetliah movenicnts, or galvaniBiii 
are to be assiduously apitUeil. Statist electricity is a valuable 
agent to promote nutrition and bettered circulation in the tissues. 
The orthopsedist should be consulted in many of these cases in 
order to prevent deformities as well as to strengtJien joints en- 
feebled by the muscular disease, thus making life more useful 
in these patients, who might otherwise he prematurely crippled. 
The liypophosphitc-s and cod-liver oil, plus a nutritious diet, con- 
sisting largely of protoids, with the use of climinunts, as' copious 
draughts of water, the various mineral waters being particularly 
adaptable, are all agents of vital importance. Much can be done 
for these patients in the way of alleviation by persistent endeavour, 
even though cure is not estahliehed. Strychnine is of value in 
fairly large dosage — gr. 5V t" A t. i. d. 

ANTERIOR POLIOMYELITIS ACUTA OR 
INFANTILE PARALYSIS 

This is a disease of suddeii onj-ot, more frequently seen in child- 
hood, and is probably of mierohic nature. The disease is fulminat- 
ing, and is. as a rule, ushered in by a chill, followed by hyperpy- 
rexia (104° F. or more), accompanied by nausea and vomiting and 
general restlessness. With these there may l)e hypenesthesia and 
sensitiveness of one or more extremities. The fever lasts from 
several to forty-eight hours, as the case may be, when it will alrate 
and the patient be left in a generally weakened condition, with 
palsy of one lower estremity, aa a rule. Rapid wasting will super- 
vene in the paralyzed part, and at the end of ten days or two 
weeks reaction of degeneration will be found in the parah'zed mus- 
cles. One lower extremity is penevrally involved, and the anterior 
tibial group more than other muscles, the nest in frequency being 
the calf, (he extensor femori, and the adductor mnscles. Rarely 
an upper extremity is alone affected. There will be found an 
absence of the deep reflexes; as a rule the knee-jerk is wanting 
where the lower extremity is involved. The limb becomes cold, 
clammy, cyanoeed, and wasted. If the member is not totally para- 
lyzed, the patient will be able to limp about, and contractures, de- 
formities of the limb, such as acquired clubfoot, occur later. The 
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disease verv seldom extt'iiJi* lo other parts of the eord after the 
original attack; the patient generally recovers full and usual 
health. The paralyzed estremity doeu not grow in length as do 
the othere, and in toneeqiienoe of the shortened limb Ihure may be 
a spinal curvature as a remote consequeui-e. The spliincters are 
never involved in the aiiute attack of infantile paralysis. Decubitus 
seldom results, The symptom of " palsy " is at first rather rapid 
in its partial recovery, then promptly progresfive. In some cases 
the deep reflexen are retained or increased. It may occur in epi- 
demic form in spring and summer. 

Pathology. — This consists of acute inflammation of the multi- 
polar cells in the anterior horns of the gray mutt'.T of the cord, 
usually in the dorso-lurabar region. Following the inflammation 
there is found a degeneration of the multipolar ceils, overgrowth 
of connective tissue, and molecular dfbris : also degeneration of the 
nerves coming from this particular segment of the cord, with 
atrophy and fatty degeneration of the nmscles supplied by them. 

Diagnosis. — In neuritis there is tenderness of the nerve-trunks, 
and as a rule it is less sudden in onset, with less severe pa]8y,though 
a more general and constantly progressive or regressive paralysis. 

Some eases of hip-joint disease may simulate infantile palsy 
only in inabiiify to move the extremity. The hip-joint would be 
partially ankytosed in coxalgia. The pseudo-jwlsy of rickets is 
always associated with that disease and there is little wasting and 
no history of an "attack." The knee-jerk is capricious. 

Pseudo-muscular atrophy or other local forms of dystrophies 
need but to be mentioned; as well as the cerebral palsies of child- 
hood, which latter are associated witli spasticity; while the former 
are gradual in onset and widespread. 

Prognosin. — This depends entirely upon the degree and extent 
of involvement "f the gray matter of the cord. An attack very 
seldom kills. If a few muscle-bands are affected, it is possible that 
almost complete recovery may occur with time and proper treat- 
ment. Where one member is markedly paralyzed usually consider- 
able power will bo reiifnred within a few months' time, when fur- 
ther recovery of the indi^-idual muscles vn]] sehlom take place. 

Treatment. — This eonsists in the management of the attack, 
which would be as of an ordinary acute infection, treating the 
hyperpyrexia, giving a calomel purge, and protecting the affected 
limb by carefully hnndnging in cotton. After the acute stage has 
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Bubfiided, the general nutrition of the patient should be looked 
after. The use of the hypophosphites and a careful dietary are 
important, the remainder of the treatment being entirely local. 
This consists in massage and galvanism to the paralyzed muecles, 
continued for months or years, depending upon the severity of the 
case. If the child is able and there is no tendency to deformity, 
it can walk about; or if there be a tendency to deformity, the 
orthopiedist should be consulted with the hoj>e of " bracing " the 
weakened limb to prevent deformity that may occur in such cases. 
A high shoe may be necessary for the paralyzed limb where there 
is marked slowness of growth in it. The use of strychnine ia of 
value, and should he given in doses according to the age, over 
prolonged periods of time. In inclement weather these patients 
should always be well clothed. They should be especially welt 
protected against cold of winter and sequent frost-bite. 

In cases where there is very little power remaining in an ex- 
tremity, a method of assisting the exorcise of the muscles is by 
daily immersing the child in a warm bath and permitting him to 
" float " the affected limb about in the water. The weight of the 
water displaced by the member will be just that amount of relief 
of dead weight in attempted esercising. I have seen great good 
from this method of treatment in one case. 

GLOSSO-LABIO-PHARYNGEAL PALSY, OR BULBAR 
PARALYSIS 

Bulbar paralysis applies to a number of systematized symp- 
toms, due to diseases or lack of functionatinn in the centres in 
the bulb or oblongata (fifth, seventh, ninth, tenth, eleventh, and 
twelfth cranial nerves), and is divided into several varieties: (1) 
acute, (2) ehronie, (3) asthenic, and (4) pscudo. 

Symptoms. — These may accompany other diseases, euch aa 
amyotrophic lateral sclerosis, etc. 

(1) The symptoms of acute bulbar paralysis are a sudden 
onset, dribbling of saliva, with the motor difficulty (dysarthria) of 
speech, and atrophy of the tongue. This acute form may be 
ushered in by an apoplectiform attack. It is also known as polio- 
encephalitis infenor. The symptoms are rapidly progressive, the 
patient losing the power to swallow. With the dysphagia there 
is loss of flesli. The patient is the subject of choking spells on 
attempting to swallow either solids or, in bad eases, liquids. In 
17 
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thiB affection the patient is perfectly ranscimi!?, but nl (imes it is a 
difficult matter to determine whether tlie mind in affected or not, 
owing to the motor difficulty of speech. The latter is of a drawling 
nature, the words being prolonged, the consonants first being 
affected ; finally the inability to pronounce words of more than one 
syllable with any degree of distinctness. The patient, however, 
is able to write perfectly well. With this added fact, bulbar paral- 
ysis is easily diagnosed from any form of aphasia. 

The course of the disease is very rapid, and within three or 
four months' time the patient is in a very serious condition. Death 
is frequently caused by an inspiration pneumonia, or a sudden 
attack of choking ; or from respiratory or heart failure, due to the 
involvement of the vagi centres. 

(2) The chronic type of bulbar paralysis is much slower in 
its progress. The symptoms — stuttering, dysphagia, regurgitation 
of liquids from the nose on attempting to swallow — being more 
gradual in progress. The patient otherwise keeps in fairly good 
health, since the slowness of the process does not deprive him from 
getting ample nourishment until late in the course of the disease. 
The main difference between this and the acule form of the dis- 
ease lies in the rapid progress of the latter, accomftanied by 
general wasting, and the slower progress of the former. 

The pathology of these forms is different in that in the acute 
t)'pe8 there is inflammation, a softening process, or minute hffim- 
orrhages into the bulbo pons and cord, while the symptoms are 
apt to be consistently bilateral from the first: whereas in the 
chronic form, which is due to atrophy of the motor neurones, there 
is simply an aggression of the symptoms of one side out of proper- , 
tion to the other, although both are involved. The duration of 
the chronic type is from eighteen months to three years. The 
patient may suffer from irregular cardiac action and attacks of 
tachycardia. It is somewhat singular that heart failure does not 
occur more frequently at the verv onset of the disease, because of 
the involvement of the vagus centre. 

The prognosis of both of the above forms is nnpromiaing. 
Results of treatment may bnt ameliorate. 

The Ireatnifnt is more palliative than anything else, hut con- 
siderable ean be done in chronic cases to alleviate sufTering by 
a careful attention to the manner of fond administration, the use 
of the Btomach-tube being a valuable method of feeding the 
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patient. This should be done at regular intervals during the 
course of the diseast;, even when the patient can swallow only a 
Bmall amount, since in this there is liability to "inspiration" 
pneumonia. The use of strychnine in fairly large doses (j^ to <^ 
of a grain, t. i. d.) is of great yalue. The patient should live a very 
quiet life. Galvanism to the throat musclee is of value. Treat- 
ment of complications, such as pneumonia, is medical detail that 
need not be given here. 

(3) The asthenic form of bulbar paralysis occurs later in Ufe 
than the organic forms, and is more frequent in women tlian in 
men, occurring about the age of forty. It is designated asthenic 
because no definite lesion has aa yet been determined, there being 
asthenia of the throat muscles. 

The jiatholot/y is very like an auto-intosication due to deficiency 
of metabolism, weakening the bulbar centres. The muscles sup- 
plied by the motor eranial nerves are involved; the centres are not 
able to generate or transmute nervous energy. Besides the symp- 
toms already rehearsed other characteristic featnres of this form 
of disease are the remissions which recur in it regularly from time 
to time. Thus a patient may be unable to speak save in a whisper 
or in very indistinct monosyllables for a week or ten days, bodily 
weakness being present at the same time, and within a fortnight 
the voice may have returned, the patient having become much 
brighter mentally, and physically stronger. 

Prognosis- — This Is not good as to recovery, btit the patient 
may live for many years in comparative comfort between the 
attacks, although harassed at frequent intervals by aggression 
of the symptoms. I have had the pleasure of observing a case of 
this sort with Dr. Whnrton Sinkler at the Orthopiedic Hospital 
for some three or four years. 

(4) Pscudo-bulbar pahy is a type of progressive failure of 
the gloBso-labio-phar^'ngeal musclee unaasociated by atrophy of 
muscles or general weakness. 

The lesion is very likely cerebral, affecting the upper motor neu- 
rones of the motor cranial nerves, particularly the ninth and tenth. 

Treatment of paeudo and asthenic bulbar palsies does not differ 
from that of the chronic type. Oood fond, out-of-door life, arsenic, 
strychnine, the hypophosphites and glycerophosphates being of 
importance ; also the use of gavage. 
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THE COMBINED SCLEROSES 

By the combined seleroscB is meant those forms of degeneration 
in which both the lateral and-the posterior colunms are affected, 
Westphal firet described the condition in 1867. There are several 
types: 

(1) Hereditary spinal ataxia (Friedreich's diseaae and hered- 
itary ataxic paraplegia). 

(2) Combined sclerosis in anremic anil toxic states (Putnam 
and Dana type). 

(3) Combined Bclerosis complicating general paresis. 

(4) Accidental forms, as Gowcrs's ataxic paraplegia. 

The clinical pictures of the many reported cases of combined 
scleroses vary greatly. Snch cases must be of chronic ascending 
myelitis or meningomyclitis followed by degeneration. Accord- 
ing to Marie and others, (he vascular supply of the spina] cord 
is such as to favour sclerosis in the lateral and posterior columns, 
hence chronic leptomeningitis, many instances of which are due to 
syphilitic infection. The ataxic paraplegia described by Oowera, 
in which he believed the sclerosis lay in the lateral and posterior 
columns of the cord, is :!till observed as a clinira] entity; hut many 
similar cases can best be classed with tabes, with insular sclerosis, or 
with a form of limited chronic myelitis. We shall describe, there- 
fore, only the hereditary form of ataxia with paraplegia, which is 
congenital and a family disease closely related to Friedreich's 
ataxia : also the type of combined sclerosis in which ataxia, some 
sensory and motor sj-mptoms, are found associated with pernicious 
anfemia. There is no particular clinical picture attached to the 
cases of combined scleroses described by Striimpell and others 
with autopsies; hence the two above-indicated types at the present 
stage of our scientific knowledge, that are proper subjects for accu- 
rate description, clinically and patholnpicalty, are (1) hcrrditary 
ataxia (see Friedreich's ataxia, p. 238) and (2) the combined scle- 
roses of anamia, etc.as described by Lichthein, Putnam, and Dana. 

(3) COMBINED SCLEROSIS OF THE TYPE OF 
PUTNAM-LICHTHEfN-DANA 

This affection occurs past middle life, and is usually associated 
with cachexia, a pernicious anseniia. or some toxic states, as in 
influenza, lead poisoning, malaria, or chronic diarrhaa. Fre- 
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quentlj there is a. 
history of heredity. 
This disease was de- 
scribed as develop- 
ing in the course of 
ansemia by Lichthoin 
in 1877; those pro- 
duced by otlier 
causes by Putoaiu, 
and in 1891 again 
by Dana. 

Symptoms. — 
The earliest synip- 
toms are persistent 
panesthesia, accom- 
panied by sliglit 
veaknesB, most com- 
monly in the feet, 
and somewhat later 
followed by ataxia. 
Pain in the liinb-' 
and back may exist. 
At first there Ja 
some spasticity of 
the muscles, in- 
creased knee-jerky, 
and ankle clonus. 
Later in the iliyea.-* 
the rigidity may dis- 
appear and rcUcsew 
be lost in the lower 
extremities. After 
some monfhs the 
arms l)ecome affect- 
ed and symptom- 
develop similar tu 
those in the legs. 
Oocasionflljy the dis- 
ease begins in the 
upper extremities. 
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Leasening or absence of pain, tactile and thermic senses may 
occur, or there may be dissociated sensation, as in case of syringo- 
myelia. In the course of the disease dementia may develop. 

Pathology. — The posterior columns are first and mostly in- 
volved. In some cases of pernicious anaemia these were the only 
coliimna that were found to be sclerosed. In the majority of cases 
the lateral columns (crossed pyramidal tracts) are affected as 
well, and late in the course of the disease the anterior coIuninB 
may be attacked. Softening of the cord with the production of 
cavities may appear. The condition is essentially a primary degen- 
eration of (he nerve-fibres. 

Dutgndsis. — This is to l>o distinguished from tabes. It is rapid 
in onset and there is some motor weakness, but absence of ocular 
symptoms is characteristic, while the early increase of knee-jerks 
with the aniemia should be taken into consideration. From ataxic 
paraplegia or posterior lateral sclerosis it is also told by its rapid 
development, the greater degree of weakness, and the constitu- 
tional symptoms--. Those cases with dissociation of sensation are 
also distinguished from syringomyelia by the absence of severe 
pain and tenderness or of marked muscular wasting. 

PfognoKM. — This is unfavourable. In the majority of cases 
the patient will not survive longer than six months to several years, 
although cases of great improvement have been reported. 

Treatment. — Tlypcrnutrition, rest, massage, and Swedish 
movements. Measures tending strictly towards eradicating the 
diathetic or specific conditions underlying should be employed. 
The aneemia or any form of intoxication should be treated. The 
drugs of value in the disease are arsenic, quinine, iron, and other 
tonics, together with nutrients. 

Re-educalion of the ataxic extremities can be had where im- 
provement may happily occur if asthenia is not too great. 

INFLAMMATIONS OF THE SPINAL CORD-MYELITIS 

Myclilifi, an iuflammatory lesion of the ppinal cord, is a dis- 
ease rather insidious in onset, sometimes very abrupt, and nmning 
a course of several degrees; the first, or mildest, which fre- 
quently recovers, leaving Utile damage to the organic constitu- 
ents of the cord; the second, ninning n serious course, and after 
subsiding the individual is -a paraplegic; while the third type 




18 malignant, rapid destruction of the cord and death of the patient 
followe. 

Causes. — These are exposure to cold and dampnesa; injury, 
BUch as a trauma to the back ; or it may be of a septic nature, due 
to metastasis from other seats of infection, including tubercular. 

Myelitis is much more frequently met with in the male, on 
account of the liability to exposure in men. 

Pathology. — This condition consists of a low grade of in- 
flammation with infiltration of round cells within the gray and 
white matter, more particularly of the gray matter. Granular 
dibris is the result, plus fatty degeneration of the nerve-cells, and 
their replacement by connective-tissue elements. Where (he proe- 
esB has been insidious 'and mild the neurones throughout the 
tranaverw? section of the cnrd will be found but partially degen- 
erated. In malignant cases there is a complete destruction of the 
parenchyma of the cord (see Infantile Palsy). 

Depending upon the extent of lesion, we have tratisversei, as- 
cendittff, and descendinii myelitis. The lesion of poliomyelitis 
need not Ite mentioned here. 

Symptoms. — There is a rather sudden onset, a slight rise in 
temperature, parsesthosia and feebleness of the lower extremities. 
This continues more or less rapidly until the patient within a few 
days becomes Itedridden, incontinence of urine follows, and per- 
haps of the rectal sphincter. The upper extremities may he in- 
volved, depending upon the site of inflammation, but usually 
not, since the process is generally confined to the lumbar cord. 
In the beginning the reflexes are heightened, ankle clonus even 
may develop, and the patient have a spastic gait and become 
more or less ataxic, depending upon the degree of involvement of 
the posterior white columns. Fsually the gray matter is more 
involved, and if the multipolar cells are afl'ected distinct atrophy 
and wasting of the musi'les will follow. Tn a rapidly progressive 
myelitis, parEesthesia and hvperffstheeia (irritative symptoms) 
will within a few days to a week be replaced by a hypfestheein or 
anaesthesia, involving both lower extremities very likely in their 
extent, or the trunk may be thus affected as high up as the umbili- 
CUB. At this stage bladder distress from incontinence and paresis 
of the detrusor muscle will permit of retention of urine as well, 
and resulting cystitis. At this time, too, bedsores may occur, par- 
ticularly liable over the buttocks and sacral region, due to the lovr- 



264 



TREATISE ON NERVOUS DISEASES 



ered trophic condition and preesure upon these dependent parts. 
At this last stage the reflexes will be abolished. The patient is rest- 
less, loses flesh, and becomes hectic, and may go into a septicaemia, 
which may cause death ; or after a number of weeks the inflamma- 
tion may subside and the paresis partly recover, permitting the 
patient to get about on crutches within a few months to a year. 
In other cases the destruction of the cord may be so absolute 
that even partial recovery of function seldom occurs, although 
held in aiwyance, and the patient may go on living a vegetative 
life for some months or years. This is especially apt to result 
in those cases of traumatic origin, such as in " broken back " of 
the coal miner. 

In some few cases I have seen almost entire recovery after a 
most severe attack, and in these cases it is very likely that the 
meninges have been particulnrly involved, and while the function 
of the cord for the time is greatly interfered with, the absolute 
destruction of the neurones has not occurred. The extremities in- 
volved in myelitis become cold, clammy, cyanoscd, etc. On begin- 
ning recovery of a case the patient moves about with a spastic 
gait, which he will retain in some measure, although he may pretty 
completely recover from the palsy. 

TJiojnosijt.^-This is to be made from neuritis, where pain and 
tenderness along nerve-trunks would differentiate; from subacute 
rheumatism of the limhs, which would be distinguished by the 
nature and distribution (to the joints) of the pain with other symp- 
toms of the rheumatic disorder: and finally from sj^philiB of the 
spinal cord, where the course of the disease is much slower, and 
spasticity is out of proportion to palsy. In syphilis too seldom are 
the signs equally bilateral; paresis is lees marked and muscle tone 
not increasing in proportion to the heightened reflexes existing, ae 
indicated. 

Froffnnsin. — This is a very difficult mutter to determine. It 
should be held in abeyance until the first few wccVs of the dis- 
ease have passed, and will depend in some measure upon the phyB- 
iciil stamina of the patient, although distinctly plethoric penona 
are apt to suffer the greatest. Infectious cases particidarly will 
often recover more completely than the so-called idiopathic class. 
The tiihercnlar cases are the most promising for restoration of 
the function of the cord. Here, again, the inflammation is liable 
to be localized in the membranes. 
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Trealmcnt.— This consists in absolute rest in bed, prefernblj a 
water-bed; the use of mild antipyreticB, if the case is fulminating 
in type, and there is oiuch constitutional involvement. Protection 
should be had to the e.xtremitiea by means of " hoops " to sustain 
the bed-clothing, and the dependent part should be amply guarded 
against prolonged pressure by frequent changes of the position of 
the patient. The use of analgesics may be necessary ( phenacetine, 
5 grains) where there is considerable distress. The bladder ehould 
be guarded, esiwcially for retention of urine, by a careful use of 
the catheter, both to prevent injury of the mucous membrane and 
from the aseptic point of view. If marked cystitis develops it may 
be necessary to flush the bladder with some antiseptic solution, as 
boracic acid or a minimum solution of potassium permanganate 
(1 grain to a quart of water). The decubitus developing should 
be antiseptically cleansed, and a soap plaster placed around the 
adjacent tissues to prevent pressure on the sore, the latter being 
antieeptically treated. The so-called " ring," when used, I have not 
seen of practical value, since it disturbs the patient, and will slip 
and only do more damage in the already inflamed area. Among 
drugs, the solution of potassium iodide, directed to be taken in 
5- to lO-grain doses, t. i. d., is of great value from its sorbefacient 
effect upon the exudate about and in the cord substance. This 
should not be pushed to a high dosage, as in cases of specific dis- 
ease, which shall be mentioned in the nest chapter. Prolonged 
rest is essential for the hastening nf good results. The necessity 
for care of the skin in any case is to be insisted upon by the proper 
bathing and stimulation with alcohol, etc. Thorough massage is a 
valuable aid in rewtorntion of tone of the muscles in convalescing 
cases, and should be continued for months. When the patient gets 
about he should be cautioned to use crutches or a cane and to 
'oid activity, lest he increase the inflammatory process. 
The treatment for myelitis following Pott's disease differs in 
one particular — i. e., in the use of ertetution and coTtnler-exiension 
to the patient by means of the jury-mast, which is weighted from 
the head of the l>ed, the counter-extension being made by elevation 
of the head of the bed. This extension may be increased to from 
10 to 30 pounds, and should Ix,- practically continuously applied to 
the patient until the inflammation of the vertebrse subsides and 
the palsy has partially recovered. This class of cases comes under 
tlie neurologist's care when the paraplegia is marked, and may 
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reach the orthopaedist when the vertebral sjrmptoms predominate. 
Another method of extension is by suspension of the patient while 
sitting in a chair by means of an inverted "L "-shaped rod at- 
tached to the back of the chair, to the short end of which a pulley, 
scales, and the head-extension apparatus is attached. This can be 
nicely adjusted to the weight desired for the extension. I have 
seen patients with complete motor and sensory palsy of three 
months' duration recover entirely from palsy, by combination of 
the bed-and-chair extension described, within seven months of per- 
sistent treatment. The tendency in these cases to relapse is to 
be noted, and a brace should always be worn afterward to support 
the spinal column. Cases of Pott's disease with suppuration are 
least apt to develop paralysis, very likely because extension is out- 
ward rather than inward in pus cases; also due to the apparent 
immunity of nervous tissue to sepsis. 



CHAPTER XV 
DIFFUSE DISEASES OF B-RAIN AND CORD 

Holtiple loleroBia, or iainlar soleroait, or disseminated sclerosis, 
or sclerose en plaques, is a chronic affection characterized by focal 
areas of sclerosis scattered throughout the brain and cord; occa- 
sionally the sclerosis is limited to the brain or to the cord. 

.■Etiology. — Multiple sclerosis may be the result of trauma, as 
of the spine, to the influence of exposure to cold and wet when 
variona metabolites and toxins are developed in the blood as 
sources of irritation. Overwork may in the aame way act as an 
exciting cause, as will emotional states, which may also much per- 
Tert all bodily secretions and excretions. Infectious diseases or 
the metallic poisons, such as of lead or mercury, may also act as 



Symptoms. — The symptoms will vary in accordance with the 
'distribution of the sclerosis as well as its extent. Slill there are 
certain signs and symptoms of sufficient importance to be char- 
acteristic. These consist of weakness of one or more extremities, 
such as of the legs. The limbs become spastic, the deep reflexes 
being increased. A coarse tremor develops in the affected parte, 
and this is of the intention type — i. e., it is awakened or exagger- 
ated by volition or n voluntary act. These irregular tremors may 
involve the arms, legs, and finally the head. The tremor usually 
I snbeides, when the parts are at rest, and absolutely so when the 
[ -patient sleeps. Occasionally the tremor is so coarse that it is diffi- 
I cult to differentiate it from ataxic movements. Nystagmus is a 
I common symptom. This may be persistent, and is usually lateral 
f nystagmvs. Tt may, however, only l>e brought out by having the 
patient strain the eye. muscles, as in looking far to one side in 
attempting to produce conjugate deviation. Ophthalmoplegia 
may finally occur. Optic atrophy is frequently found, but the 
Argyll- Robert son pupil seldom occurs. The lower cranial nerves, 
such as the fifth, seventh, and twelfth, may be also involved. 
Speech is apt to be affected; when it is slow and sing-song with 
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I'lision of letters and words. The patient artleulateii as in scanning 
poetry, the so-called staccato utterance or scanning speech. Some- 
timeB atj'pical forms of dysarthria, resembling the speech in bulbar 
palsy, or Friedreich's ataxia, or even paretic dementia, may be 
seen. At times patients affected with insular sclerosis may be sub- 
ject to attacks of vertigo, apoplectiform or epileptiform seizures. 
In unusual cases anissthesia may be existent, when it occurs in 
the form of small irregular patches, although if a sensory tract is 
involved and destroyed high up hemiaiuesthesia may result. Of 
course various forms of parcesthesia may be found, since irritation 
of sensory tracts without destruction of them is the more fre- 
quent condition present in the brain or cord in this disease. 

Diagnosis. — Most of the cardinal symptoms just enumerated 
will at once serve to differentiate this malady from any form of 
system disease, which latter would only be simulated where there 
is a large plaque involving a special tract, as the sensory, for ex- 
ample, as mentioned above. The symptoms may remain entirely 
cerebral or spinal. Hemissions are frequent. 

Intention tremor, scanning siieech, and nystagmus are rare in 
cerebrospinal syphilis; while in syphilis, too, there may be irido- 
plegia in one or both eyes, or the pupils may be irregular in con- 
four from previous synechiie, which latter would never occur in 
insular sclerosis (Sachs). The tremor of paraliisis agitans is more 
market! when the part is at rest, and it is inhibited by volition or 
voluntary movements — a dj-namic or eontinuous tremor. Parkin- 
son's disease is also one of old age, and true scanning speech or 
nystagmns are neither present in it. Paraplegic forms of infantile 
cerebral palsies are told by their appearance in very early life, 
occurrence of convulsions, associated with a more pronounced fail- 
ure of mental development. The diplegic type ii- more difficult to 
distinguish, since scanning speech, nysiagmus. and ataxic nio»«- 
menls may be present. The syndrome of all tliree of these last- 
mentioned symptoms is, however, seldom found in cerebral paley; 
also paralysis and contractures are apt to be marked in cerebral 
palsy. In the hereditary ataxia of Friedreich, optic atrophy, leea- 
ened or absent reflexes and ataxia of lower limbs are points ill 
diagnosis. From the cereMlar tj-pe of hemlitiiry ataxia it is more 
difReult to distinguish. lloml»erg"s sign, which is prwrnt in cere- 
bellar ataxia, is, however, very rare in multiple sclerosis. 

Prognosis. — Insular sclerosis is slow in progress, but is incur- 
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able. ReniiiinioiiK may occur s|tontaneouelj' or may be due to treat- 
ment in tliost- patk-nts with gnotl physiques. 

Treatment. — Alterative remedies, such as araenic or Donovan'8 
solution, or eveJi tlie iodides, may be of much service. Nitrate 
of eilver has been commended, but I have never seen l)enefit from 
itfi use. Re-education by 
teaching the patient to co- 
ordinate is of value in the 
symptomatic management 
of the case. Massage Is im- 
portant. General nutrition 
of the patient (such as 
through the administra- 
tion of ayr. ferri iodidi, gtt. 
IT, t, i. d., or cod-liver oil 
See, after meals) is the most 
important part of treatmcTit. 

PARALYSIS AGITANS 
(SHAKING PALSY) 

Paraiysia agitaiis i? a 
diucase occurring more fre- 
quently about the fifth dec- 
ade of life, and in which 
tremor and palsy are fea- 
tures. The name Parkin- 
Sim's disease is a\m applied. 
Causes. — Heredity, 
werwork, or trauma to 
line. 
Symptoms. — Tlie cardi- 
Ul features are parefiis. ac- 
aied by fine constant 
remor, beginning as a rule 
the hands, face, and 
r Kps, gradually spreading until the entire musculature ia involved. 
The tremor is a continuous one in the majority of cases when the 
diseafie has become well estahlished, although there is the unusually 
rare case that does not manifest tremor except periodically. The 




Fm. ua. — Eai-hbmjsion, ■■ 1 

IlANtlB, ANII ATTITCUK IN PaHILVSIS Alil- 

lAKS (Aiiui.T Male; but little Turh- 
ou). (PbilivaelpbiB Hoapiul.) 
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tremor is never what we dcsiguate an intention tremor — i.e., one 
brought out by voluntarj- movement of the parts; in this we have 
a diagnoEtic Bymptoin, as between it and insular scleropJH. in which 
there is generally marked ijih-nlion tremor. Other sigiiB of paral- 
ygig agitang are ft masked expreBsion, the so-called " wooden face," 
due to rigidity and immobility of the muecles of expression ; and 
increased reflexes. With these there is slowness of cerebration, 
and still more of articulation due to mechanical interference with 
speech from lingual and pharj-ngeal iavolvement in the muscular 
rigidity and paresis. Later, as the disease slowly advances, drib- 
bling of saliva, very marked stooping of the body with rigidity of 
the neck, an assumption of the pill-rolling position of the hands 
and fingers are oliaraeteristic, and finally the fenHnaiing gait, or 
running gait as it is sometimes called. This gait is really an exag- 
geration of that of old age, and in which the patient is said to 
be running after his centre of gravity (not an inapt term). If 
the subject feels himself tailing forward, the term propulsion is 
implied; if he has the sense of falling backward, wc designate it 
retropulsioti. Tlie circulation is generally feeble in those patients, 
cardiac palpitation is not uncommon upon slight exertion, there 
is usually marked arteriosclerosis, and frequently iridoplegia in 
myosis. The tremor in its incipiepcy is also more marked when 
the patient is relaxed, though it is exaggerated with the relaxation 
following extraordinary exertion for him; and finally tremor may 
become so large and persistent thai sleep is prevented from the 
mere mechanical effects upon the body, but when the patient does 
sleep the tremor disappears for the time being. Save for parsfi- 
thesia no sensory symptoms are found, excepting in rare cases, 
where there are rheumatic or articular changes of a trophic nature 
in the joints, when fleeting arthritic pains may occur. The patient 
is eventually compelled to give up the use of the hands, as in 
writing first, then of larger movements; although it is singular, 
the ability to write is preserved to extreme advance of the discftse 
in some cases. Local fiushinjr of the face and neck and body 
with evanescent sweating of the parts is always a notable eymp- 
torn in this disease, due to vaso-motor irritability. The sphincter 
muscles are almost never incontinent. 

The duration of paralysis agitans is indefinite. As the disease 
is incurable in itself and occurs at the degenerative period of life, 
the demise of the patient will depend upon the complication of 
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other maladies, or upon tliu degree oi degcni;rative tendciK'y in 
the individual. The latter should be sought for in souie ineaBure 
by noting the heredity of the family. 

Pathology. — While no lesion has been found in the majority 
of eases coming to necropsy, in a fair proportion of them changes 
in the cord have been noled, largely coneisting of congestion and 
dilatation of blood-vessels of the gray matter, atrophy and pig- 
mentation of nerve cella, and increase of the interatitial tissue. 
Dana considers, however, that the central motor neurone is most 
st fault. 

Prognosis. — As inferred from the above, recovery never occurs; 
hut taken early, the malady can be controlled vcrv materially in 
25 per cent of the cases. Remissions and exacerbations are nota- 
ble. I have in mind a patient, who will he referred to under treat- 
ment, in whom there has been very marked amelioration of the 
symptoms, especially in the restoration of general tone to the sys- 
tem, although the tremor has never been greatly improved. An- 
other advanced case at the Philadelphia Hospital under my care 
has been greatly improved as to the tremor itself by therapeutic 
measures. Where it is clearly shown that there is no family tend- 
ency to the disease we can hope for better results than in cases 
with neurotic taint in a preceding generation. Jnst when the 
stage of paresis will develop cannot be accurately foretold, although 
generally speaking, the greater extent and range of tremor the 
earlier will palsy result. 

Treatmeni. — The esseniials in treating paralysis agitans are 
rest and hypernutrition. In an incipient case, therefore, ideal 
treatment lice in change of scene, the leading of a quiet life, with 
abundance of fresh air and sunlight. Light gymnastics and pas- 
sive movements are of value in preventing rigidity of the limbs. 

Tonics, as quinine, arsenic, and mineral acids, are helpful. 
Warm baths daily and the constant galvanic current are of value. 
Hyoscine hydrobromate, gr. i+p t. i. d.. will fre<iuently relieve the 
symptom tremor, or a combination of tincture of conium and tinc- 
ture of hyoscyaraus, ev^ual parts, given in 5- to 10-drop doses, ia 
of service, Gowers recommends cannabis indica and arsenic. I 
have seen the Brown-Seqnard ' injections do good. Elimination 
through skin, kidneys, and intestinal tract must be regulated. 

Testicles of healthy bulls nre ligiited anil cieisptJ immpfliatply after kill- 
ing the snlmul. Under antiseptic precautions the tunica ate completui; 
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SYPHILIS OF THE NERVOUS SYSTEM 

Oeneral Connderalione ami Ditlincliotia 
Scientifically speaking, " eyphilis of the iiervous system " 
applies to the tertiary lesion located in the membranes of ihe brain 
or cord, or both; although parasyphilitic disease or the toxin stage 
(or quartemury stage of some authors) is also a sequela of syph- 
ilis. In the latter, however (aa in tabes and paresis), there are no 
characteristic lesions of syphilis. In it, too, the specific poison 
may expend itself npon the progeny, affect the general health, 
lessening resistance, and may create morbid tendencies or even 
eclerosis, as inferred above, in descendants of parasyphilitics. 

The acquired syphilitic diseases of this parasyphilitic stage 
may therefore be paresis, ataxia, neurasthenia, hysteria, epilepsy, 
and mental diseasefi. The congenital syphilitic diseases of this 
game stage may be arrest of development (as in Little's disease), 
hydrocephalus, paresis, juvenile tahes, the hereditary form of cere- 
brnl patsies in children, etc. We have described all these various 
parasyphilitic diseases in other chapters. 



NERVOUS SYPHILIS 

General Considerations. — In the so-siyled specifir form of syph- 
ilitic disease of the central nen'ous system there may be the hered- 
itary or acquired forms. In the former, symptoms are present 
at birth or may appear early in childhood. Very rarely this 
form may even appear late in life, affecting all parts of the nervous 
s_\-stem singly or collpcfively. The acquired and usual fonn may 
appear at various times after the priniarj- lesion. T'sually symp- 
toms present between eighteen months and six years. Some acute 
fulminating cases may even occur during the secondary period. 
Others may, exceptionally, occur even after thirty years of the 
luetic infection. 

Patkologti- — There are various forms of tertiary lesion foiind. 

(1) Disease of Blood-Vessels. — Endarteritis obliterans it fre- 
quently found in which there is proliferation of endothelial and 

remi>T«l ilown Ui ntitl inchiding the albnpnwi. The gland is thfln mncpraled 
in pure glyi^erin onH stloweii tn dissolve for (urtj-pight hours. The whole is 
thon fitterpd aiicl n Bmall extra amoitnt of the llqnid part of the rosidue is 
B-lrle<l to make n supprsatii rated Bolntion. The mixture is then sealed in anti- 
septic pliials. B; tliis method on« testicle ia etiiial to one ounm o( solatioa. 
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subendothelial cells. This much thickens the walls of the blood- 
vessels, and Darrowg and sometimes obliterates them completely. 
The other coats may also be deotroyed. Periarteritis in whtcli 
nodular gummata may develop in the advcnlitia of the vessels may 
produce globular or ovoid swelllngB. The interna may or may not 
l>ecome diseased. Secondary thrombosis, softening, or rnptnre «r 
the development of aneurysms may octiir from any of tliesc blood- 
vessel lesions. Cases where the secondary symptoms have bwn 
mild are partitularly apt to develop syphilis of the nervous system. 
This is probahly due to insufiStientiy trenttil sjiecific disease or to 
a vulnerable nervous system, or both, 

(2) Ovmmala. — Three may be single or multiple, and usunlly 
involve the pia mater, affecting the brain or cord secondarily, fre- 
quently only by compression. They spring from the walls of the 
blood-vessels, and are composed of round cells derived from them 
and from proliferated connective- tissue cells. Hence the walla of 
the blood-vessels becoirie ihickened. A gummatous meningitis also 
is usually found. The gummata may be attached to the dura, and 
rarely to a vessel of the brain or cord substance proper. Gummata 
are not as commonly found in the cord as in the brain. In the 
brain they are usually seen upon the cortex or in the pons (hence 
tlie symptoms of palsy will depend on location of growths). 

(3) (himmatous Meningitis. — This is a condition in which the 
membranes are infiltrated with cells, and are much thickened in 
consequence. This is found always about gummatous masses, but 
may exist separately. It is more common at the Iiase of the brain, 
and generally involves the dura. Gummatous growth themselves 
are much less frequent at the base than is specific meningitis. 

Symptoms of Cerebral Syphilis. — The onset of symptoms is 
generally from three to six years after the initial specific lesion or 
chancre. The patient will complain of drowsiness in the daytime 
and wakefulness at night, with persistent headache, due lo menin- 
geal irritation and inflammation. According to H. C. Wood, ho 
becomes a restless nocturnal automaton. The mental conditions 
of ohtundity, with failure of memory, but without delusions, are 
other distinctly psychic phenomena. Ocular palsies are very likely 
to develop early, perhaps the first svmptom being that the patient 
will complain of seeing double (diplopia) ; or it may he noted that 
he has a strabismus, or on testing the ocular hnlnnco that the move- 
ments are restricted, due- to neuritis of the ocular motor nerves. 
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becutiw bu»i)«r exudate ia common. The patieat is {ihysically 
weak, Ihe rv8exc« are heightened, due to the chronic irritation of 
tho motor tracts and centres; and localized palsies may supervene 
In ollipr litac«B, such ns in an arm or a lower extremity, due to 
(iMtnirtiou or prewure upon iht- motor centres. Acute optic neu- 
ritia ami optio atrupliy may develop, but is uncommon, while 
" ohitkvd disk " is but seldom seen, thus differing from eye symp- 
lomit of braiif tumour. The patient may develop convulsions from 
time to lime in proportion as the process is chronic. Various 
pamwthmiB of the extremities may occur in cerebral syphilis. A 
palKv is nltnost never complete in this disease, and the vacillation 
friini month to month is a point in favour of this diagnosis. One 
of the principal points in the symptomatology of cerebral syphilis, 
wo wish to insist, is early palsy of the ocular or other cranial 
nerves. Such palsy also varies much in extent from week to week, 
according as active specific treatment is pursued or not. 

Symploms of Spinal St/philis. — While the symptoms are usu- 
ally oonjointal with those of cerebral syphilis, still the predomi- 
nance of Ihe spinal disease occurs in a sufficient number of cases to 
warrant the title given, and which has frequently been calle<l, since 
Erb first well described it, Erb's parnlijsis. The time of onset of 
spinal syphilis is the same as that of cerebral syphilis (usually two 
to four years after infection). An early complaint is of pariesthesia 
of the lower extremities, accompanied by feebleness and a sense 
of rigidity of the muBcIes, with at the same time incontinence 
of urine or difficulty of urination, due to weakness of the vesical 
sphincter. Indeed bladder symptoms are Ihe earliest symptoms of 
the disease. The reflexes are heightened, the knee-jerks being 
greatly increased, and marked sustained ankle clonus occurs. Sel- 
dom is there ana^thesia, but hyperajsthesin or hypfesthesia fre- 
quently exists of irregular distribution, depending upon the seg- 
ment of the cord and roots involved. Some disturbance of co-ordi- 
nation and Romberg's symptom may be present. A clinical point 
of particular note is the heightenfd reflexes ovt of proportion to 
palsy and ihe associated proportiotiate diminviion of muscular 
tone: so that seldom do contractures occur, even though the knee- 
jerk is wildly spastic. The muscle development remains good; 
there is seldom wasting or fibrillary contractions, but cyanosis and 
coldness of extremities amon^ vaso-motor phenomena are frt- 
gtly seen. Bedsores or other severe trophic changes are rare, 
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because all nerve-paths are seldom entirely destroyed. The non- 
symmetrical distribution of Bjmptome is also a special clinical fea- 
ture in syphilis of the spinal cord, as is also the remisaion of the 
symptoms. 

The duration is indefinite, and tends towards degeneration 
or Bclerosis if not properly treatetl. The patient is liable to sud- 
den death, though usually the course is slow. 

Diagnosis. — Careful observation should not confound this dis^ 
ease with any other malady. Confusion may be had with myelitis, 
where the symptoms are symmetrical in distribution, seldom with 
remission, while the onset is acute in character and accompanied 
by bed-sores. There are also distinct sensory symptoms, such as 
girdle sense and antesthesiie, throughout the course of myelitis. 

Prognosis of Cerebro-Sptnal Syphilis. — It is most hopeful of 
all organic affections of the central nervous system, excepting in 
the fulminating cases, where the profound intoxication destroys 
the nerve-cells before relief can be had through timely treatment. 
These latter cases are the rarest and do not present the typical 
features described above. 

Treatment. — This consists in vigorous and thorough appli- 
cation of antisyphilitic remedies. The use of potassium iodide, 
increased to 100 or 200 grains a day (taken in solution), will 
prove of greatest value. It is astonishing to see the good results 
obtained in the cases that have received prompt and early treat- 
ment. Where the iodide cannot be borne, or in case there be no 
response to the drug, the use of bichloride of mercury in ^ 
grain doses, rapidly increased, is a therapeutic procedure of grea1 
value. Inunctions of mercurial ointment into the axilla and 
groins, on alternate days, will also be efficacious. During the 
administration of anti.syphilJtic measures the efficacy of the drug 
action may be bettered by the use of hot steam (Russian) baths 
given once or twice weekly. The stomach must be conserved in 
all cases, and if gastric symptoms occur the syphilitic treatment 
should be held in abeyance for a time and gastric sedatives and 
tonics administered, after which the specific treatment may again 
be resorted to. Recon struct ivca are essential, such as cod-liver 
oil, phosphorus, and hvpophospbites. P"ninns drauchts of water 
shonld be given, and the bowels si'ould be kept freelv open and the 
contents soluble by means of salines. The diet should be of a sim- 
ple, wholesome nature, such as eggs, milk, and other proteid food 
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in limited measure. Careful treatment of syphilis of the nervous 
system^ as outlined above^ persisted in for six months' time at leasts 
will often produce excellent results ; and some cases seem to be re- 
stored to normal health. If improvement does not occur within 
six months degeneration of the nerve-cells has most likely set in,* 
and a favourable issue cannot then be expected, although treat- 
ment should be continued with the idea of ameliorating the dire 
effects of the syphilitic poison or toxin itself. 




6ENEBAL AND FUNCTIONAL NEBYOUS DISEASES 



In functional nervous diseases no definite known anatomical 
change underlies the morbid alteration of function. We there- 
fore classify such affections clinically. There may Iw made, how- 
ever, pathogenic and etiological classifications. Thus we may havo 
primary or degenerative and secondary or acquired neurosee. 
This classification is helpful, though not perfectly correct, because 
several factors often enter into the cause of the same disease. 
Classification should not be made a fetich, 

Dana gives the following clarification, which serves well in 
the majority of diseases of this nature : 

(Primary neureistheniB, hypochondriasis, 
Epilepsiy. 
Hyateria major. 
1 HprediUry ehoreB. 

General spiHmtnIio tics. 
I. Myotonia. 
IfeunutlicniB, 

Bjophtbalmic goitre. 



PrimBry degenerativB neuroses., 



Esh&ustion uid shock 



. Occuputioi 



Aequire'l degenerativ 



Prom intectious, autochtho- 
DouB, and mineral poisons. 



{Tic douloureux. 
Local spasmodic tics. 
Paralysis agitana. 

Tetanus. 
Tctanj. 

Raines. 

Tremorandneuralgia. 

Tasi- motor, (rophio, 

and sipep d isordera, 

{See appendii.) 

We ahall give the moat important of the general and functional 
of the nervous syetera, classifying them clinically, but 
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with the understandiug that the cause of the disease is always borne 
is mind to be of first importance in considering its treatment. 



CHOREA MINOR, SYDENHAM'S CHOREA OR 
ST. VITUS'S DANCE 

Chorea h a geueral disease, at present designafed functional, 
since its tetiology is not definitely decided. An autochthonous poi- 
son, as in rheumatism or other diathetic disease, may be the excit- 
ing cause ; or it may possibly he infections in origin. Usual excit- 
ing causes are mental, moral, or physical trauma (fright, blow 
upon the hcud, etc.). Antemia and general ill health and heredity 
are predisposing factors. 

Defintlion. — Chorea is a functional nervous disease associated 
with irregular inco-ordinate movements of the voluntary muscles, 
and accompanied by mental ohtundity, ancemia, and at times car- 
diac and rheumiitic symptoms, 

Paralylic chorea ia the name applied to that form of St. Vitus'a 
dance where muscle palsy from e-tliaustion is markedly present. 
There is more or less paresis in all cases. 

Symploms. — Sei bears important relation to the disease, it 
being found much more frequently in the female; perhaps the 
proportion is about two to one. Onset occurs most frequently 
between the seventh and fourteenth years. Tlte adolescent period 
has something to do with the development of the cases occurring 
latest in this susceptible epoch. 

The first symptom is generally peevishness of the child, ac- 
companied by general restlessness, which the mother will describe 
as " fidgets." The child will drop an object without any apparent 
cause — e. g,, a fork at the table, or the pencil if working at school. 
Within a week the movements will have begun in the arms, face, 
tongue, and lower extremities in the typical case. The move- 
ments are very irregular, in some cases tending to vermicular mo- 
tion, but never in any degree consistently of one type. The pecul- 
iar contortions of the fiicc give the child a grofesfiue appearance, 
which with the difficulty of speech and dribbling of the saliva 
present the aspect of a case of dementia (faeies choreica). This 
is at once unwarranted by the mental condition of the case to be 
described Inter, 

The gyrations become larger and increased until the range of 
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moveni6Tit may extend to extreme abduction of the extremities, the 
throwing about of which will prevent the child from walking or 
even sitting erect from mere mechanical disturbance. In other 
casee the palsy is so mnch greater than the movements that they 
are designated the " paretic type." In these the patient is at times 
absolutely disabled, with a few movenientB remainiog. In other 
cases the irregular movements appear well marked and yet are asso- 
ciated ffitli palsy out of proportion to the motor weakness. 

The movements of chorea cease during sleep. They are much 
bettered when the child is quiet, and are exaggerated on physical 
or mental endeavour. At times chorea is confined to one side 
almost exclusively, which type is termed hemichorea, or one side 
of the body may he affected more thnn the other. Occaeionally 
one upper extremity and the opposite lower will be most involved. 

The child's mental condition is below par, and while sensitive, 
the function of the mind is singularly obtunded, memory being 
poor, with inability to concentrate. In some cases there is mild 
ephemera! dementia; in other cases the dementia may go on to 
permanent mental impairment or death. In rare instances an 
excitable condition of insanity without high temperature will 
occur. 

9. Weir Mitchell divides chorea into five types, as follows: 
(1) Those with absence of movements during rest, during some 
stage of the disease. (2) Cases in which continued movements 
are increased by effort. (.S) Cases in which movements disappeir 
during intentional muscular acts. (4) Cases unaltered during 
muscular acts. (5) Those in which the various types alternate. 

In violent cases the child may injure himself by tossing about, 
so that restraint is necessary. The only somatic symptom of im- 
portance is feeble and irregular cardiac action. In 75 per cent of 
cases a systolic mitral murmur occure, either hsemic or due to a 
mild grade of endocarditis. 

The dvration of a case of chorea is from fonr to six weeks. 
Severer cases may last many weeks. Recurrences are quite fre- 
quent, many cases having relapse in the spring months (March 
and April), or in the early fall (September). This is probably 
due to the effect of the changing weather as well as to overwork at 
those periods of the year. The subsequent attncks are generallv not 
as long ab the primary ones, and may recur from two to fourteen 
times in as many years. 



Ab the patient convalesces from the attack the movemente grad- 
ually cease. Frequently when the paresis is very prominent the 
child complains of greater weakness and apathy than when in the 
attack. The movements cease last in the face and tongue, physio- 
logically the most sensitive parts of the body. E.xtreme ansemia 
will at timea develop, a cardiac murmur at tlie base be very pro- 
nounced, and even fatty degeneration of the heart muscle be shown 
by the feeble contraction of the rayocardia. In some caaes cedema 
of the lower extremities will be noted. The urine is generally de- 
ficient in chlorides, with excess of sulphates and phosphates, show- 
ing the waste in the nervous system ; while indicanuria is a fre- 
quent finding in those cases where gastro-intestinal fermentation 
exists, as a complicating factor in symptomatology through auto- 
intoxication. In rheumatic cases the mitral cardiac murmur may 
be very persistent, due to organic disease of the heart, which symp- 
tom may dominate in the case, and be tJic sequel of an apparently 
mild attack of chorea. The co-relation of rheumatism, chorea, and 
heart disease is therefore to be borne in mind; while a patient suf- 
fering from rheumatic pains with cardiac disease before or in the 
attack of chorea is a more gravely ill person than one not having 
tliis trio of signs. The knee-jerk is capricious in chorea, fre- 
quently lessened, and always easily exhausted. 

Diagnosis. — Chorea minor is not likely to be mistaken for 
other diseases. Hysteria may simulate this disorder, but the ex- 
plosive nature of hysterical chorea, the larger movements, and 
loss palsy will distinguish it. flabtt chorea is told by the spas- 
modic and localized character of the movements. The choreiform 
movements of the cerebral palsies are to be differentiated by noting 
the other signs in the disease in question, such as palsies, increased 
reflexes, etc. Hunting don's chorea is differentiated by its occur- 
rence in adult life and its association with mental diseases; sIao 
the hereditary nature of Fluntiogdon's disease. 

Prognosis. — The prognosis of chorea is good in the vast ma- 
jority of cases. A usual duration is six or eight weeks. The 
cases with cardiac affection are more apt to be prolonged, as shown 
by murmur, even if the heart disease is functional ; also the an»mic 
cases are graver, due to the condition of malnutrition of the cen- 
tral nervous system in these patients. The prognosis in cases of 
organic heart disease is decidedly bad, both as to recurrence of the 
chorea and as to the life of the patient, since with each succeeding 




attack of chorea of a severe nature the eystemic failure h gruat. 
Such patients usually die of organic heart diseaee (endocarditiE) 
within two to five years after the original attack of chorea. The 
distinctly atrophied condition of the mucous inembranea in these 
cases is shown by the fact that portions of the mucous membrane 
of the nose will be discharged en masse. In the milder cases that 
recover even after a series of attacks, the patient usually grows 
into vigorous health, no condition of previous cardiac trouble re- 
maining in after-life. 

Treatment. — This depends upon the severity of^ the disease. 
The average case can be given ambulatory treatment. Physical 
and mental rest for a few hours each day is essential, as is qui- 
etude at all times, and fresh air and sunlight. The child should 
be kept away from exciting influences of all sorts, particularly 
school ; even agreeable excitement is harmful. 

The emunctories should be carefully guarded. Copious draughts 
of water between meals are indicated, especially in cases giving 
evidences of auto- intoxication. The diet should be simple, consist- 
ing largely of milk, given at stated intervals (3 to 6 ounces every 
three hours during the day) ; the patient can also be given wliey, 
buttermilk, largely to act as a diuretic, junket, soft-boiled eggs, 
bread a day old, and the lighter meats, avoiding carbohydrates 
and hydrocarbons, which disturb digestion in these cases. 

In bad cases the patient should be put to bed absolutely, and 
where the movements are violent, padding about the bed should 
be judiciously done to prevent injury to the patient. Restraint 
will sometimes have to be resorted to in these severe cases. Salt- 
water sponging either with sea-water, or that arlificiaUi/ made by 
placing half an ounce of common salt to a quart of water, at a tem- 
perature of 100° F., will be a soothing measure, when applied by 
sponging for five minutes twice daily. Light e/fieurage is a meas- 
ure assisting in soothing the nervous system, as well as aiding the 
circulation and tittering the nutrition. 

Among drugs, iron is indicated. It should be employed espe- 
cially in the anffimie cases of chorea. In children the tincture of 
chloride of iron, from 10 to 30 minims, given in water, three times 
a day, is of great value. This acts ae a stomachic as well as an 
hiematic. The teeth should be carefully guarded from the acid, 
rinsing the mouth with a solution of bicarhonate of soda. The 
French pill of Blaud, consisting of equal parts of sulphate of iron 
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and potasEium carbonate, is a valuable remedy. In my experieucc 
this pill acts better in the older caHcs. The treatment of the disease 
per se is principally alterative, and no remedy acts quite so well 
RB arsenic, which in the form of Fowler'e soiutioD ia pleasant to 
take; also the do&e can be nicely graduated to the necessity of the 
case. The usual method of administration is by giving 3 drops 
in water after meals, gradually increasing each dose by one drop, 
as shown in the accompanying table: 



1« day .', 3 dropi . 



^^^^ Sea air, v 
^^^^L tndes — ab 



This can be increased to 15 or 25 drops. When the physio- 
logical limit is reached the dose should be reduced one half,- and 
kept at this dosage during the active course of the disease, unless 
recurrence of the arsenical symptoms are noted. In some persist- 
ent e-xcitable eases the use of the bromides is indicated; particu- 
larly the ammonium bromide should be used, since it is less 
depressing to the heart. This .salt will be found of special benefit 
in chorea with gastric irritability. Quinine, antipyrine, cimicif- 
uga, and sodium salicylate are of value in rheumatic cases. 

The cardiac symptoms should be ven,- carefully guarded in & 
given case. Tincture of strophanthus is an excellent remedy for 
deficient compensation, and should be given in 10- to 15-drop 
doses three times a dny until circulation is restored to the normal. 
Where serious organic heart disease complicates, digitalis should 
be employed. Long rest should be enjoined after the chorea has 
been recovered from. Cod-liver oil is a valuable reconstructive 
agent to be employed after the acute attack of chorea has waned. 
It is often desirable to change the scene in mild cases of chorea. 
Sea air, where high winds do not prevail, is desirable. High alti- 
tudes — above 8,000 feet — are never good for the patient. 
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HABIT CHOREA OR HABIT SPASM 

This is H disease of chiidhoot!, having its origin in a previous 
attack of simple chorea or developing primarily. Heredity plays 
an important part in the atiology, as does simulation of another 
case. Children of robust physique, who have developed a simple 
chorea of very active type, or, indeed, in whom the chorea has been 
of mild form, are very apt to be those who will have a habit spasm 
remaining after the simple ehorea is apparently cured. Other ex- 
citing causes of the development of primary habit chorea are refleji 
causes of many sources, such as eye-strain, nasal disease, binding or 
irritation of some part of the body by clothing, a phimosis, seat 
worms, deformitiee of speech mechanism, such as tongue-tie or 
enlarged tonsils, or anything interfering with the functionation of 
the nnstable nervous system. Thus, a boy. with the predisposition, 
upon donning his first pair of " Buapenders " may develop shoulder 
twitching ; or the child with tongue-tie may begin a contortion of 
the neck, induced by the endeavour to speak properly ; or blinking 
of the eyes may result from an iincorreded astigmatism. 

Symptoms. — The parte most frequently affected in habit chorea 
are the eyelids, facial muscles, neck muscles, and shoulder-girdle 
muscles — parts particularly sensitive in their nerve supply. The 
nature of the movement is that of a spasmodic rather than true 
choreiform motion, usually eseited by mental or physical endeav- 
our, although the patient can frequently control the movements in 
part by the wiU. They are absent during sleep, but, unlike simple 
chorea, are worse when the attention is not drawn to the condition 
at all. Inhibition of the movements exists more decidedly than in 
simple chorea, in the latter of which any form of mental action 
exaggerates them. As interred, the patient's physical vigour is 
generally excellent in cases of habit spasm. In some cases where 
it is markedly localized, as in the posterior cervical muscles, they 
may become actually hypertrophied from overuse in these violent 
twitchings. There may be speech defects, such as echolalia, where 
sounds heard are reproduced ; coprolalia, or the sudden utterance 
of profanity, etc. 

Prognosis. — The duration of the disease is indefinite, but a 
favourable prognosis can he given in proportion to the move- 
ments and (he cases resulting from previous simple chorea. 
Where it develops from some other esciting cause, as peripheral 
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initationB, io my experience, the disorder is eometimee seen last- 
ing for years or becoming incurable. 

Pathology. — This is not known. Irritability of the upper 
motor neuron probably exists from some unknown poison. 

Diagnosis. — It may be confused with Sydenham's chorea. Per- 
sistency of habit spasm distinct from typical choreiform move; 
ments, also the absence of rheumatic history, are important points. 
Habit spasm from hysterical chorea is distinguished mainly by 
stigmata existing In the latter disease. 

Treatment. — This consists in getting rid of every source of 
irritation, such as by correcting eyes, by circumcision, extraction of 
misplaced tooth, removal of enlarged tonsils, or operation for 
tongne-tie, etc. If the case is the resultant of simple chorea, rest 
cure and tonics are principally indicated. Moral influence is of 
vital importance in the theraj>eusis. Hypnotism is a means, which, 
if it can be induced in the subject, is a quick agent towards cure. 
A valuable measure is to have the child stand before the looking- 
glass for three to five minutes, making an effort to control him- 
self, and in this way educate the nerve-centres to proper inhi- 
bition. Among drugs, the use of bromides, sparingly, or hyoscya- 
luns may be of value until the nerve-centres become leas irritable. 
Proper resort to bathing is a valuable measure, and should be 
used. The cold shower-bath at a temperature of 60", given every 
moming,'will do umch towards restoring nervous control in these 
cases, largely through establishing better equalized circulation 
within the central nervous svstem. 



HEREDITARY CHOREA 

SssoMTHS: Huntingdon's Diseast or Chorta 

This is a disease beginning at about thirty years of age, more 
frc<iuen( in the male sex, and characterized by its chronieity and 
tendency to mental affection. The hereditary taint of this mal- 
ady is not always directly in the ancestry, but there is always some 
neural vulnerability or cause for degeneration, such as chronic 
alcoholism, syphilis, etc., in the immediate progenitors. The 
patient in the onset will scnrcely have been seen by the physician, 
but it will be reported to him that the disposition has been chang- 
ing for some months, the patient having become nervous and irrita- 
ble, forgetful and perverse, and at times showing violent temper. 
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The movements generally begin in the upper extremity, are larger 
in the gyrations than in Sydenliam's chorea, the head and neck 
becoming soon affected, and with the movements of the lower ex- 
tremities the gait is particularly characteristic. The patient in his 
endeavour to walk elides and pushes one limb forward, then at- 
tempts to draw the other in its wake; then the other limb will 
be advanced in the same fashion, thus making with all its irregu- 
larity a more or less rhythmical alternation by the hampered vol- 
untary effort. The movements of the trunk become marked within 
two or three months. These may cause compression of the abdo- 
men and thorax. Occasionally involvement of the diaphragm 
produces sudden explosive sounds, similar to echolalia of habit 
chorea. The mental deterioration will have been well manifest by 
the time the choreiform movements, etc., as described, begin. This, 
now consists of periods of mental depression, alternating with 
maniacal tendency, with forgetfuluess. and the mental status tend- 
ing towards dementia, the patient using finally a sort of jargon in 
speaking, entirely distinct from the mechanical disturbances of 
speech which also exist, due to the involvement of the pharyngeal 
muscles. So that careful observation has to be indulged to deter- 
mine in foretelling the rapidity of downward progress of the case. 
The tendency to suicide is a characteristic symptom of the mental 
derangement. The patient's movements finally become so exag- 
gerated that he cannot walk about, the irregular choreiform move- 
ments continued during the waking state, which, however, entirely 
cease when the patient is asleep. The movements also obey those 
of simple chorea in regard to the effect of mental excitement, 
physical endeavour, etc. The movements lessen only as mental 
deterioration progresses. This in time amounts to an active pare- 
sis, the patient becoming bedridden and dying of some intercurrent 
malady. 

Dvration. — The patient may be a sufferer for six or eight years 
before death supervenes, although the majority of cases are carried 
away within four or five years after its active development. 

Diagnosis.— The diagnosis of Huntingdon's chorea must be 
made between it and simple chorea, or habit chorea, or hysterical 
chorea. The age of the patient, the recovery and relapses, and 
history of rheumatism and milder grade of movements would dis- 
tinguish the simple chorea. The localized spasmodic disorder also 
nccnrring in children without any mental disturbances woiild din- ' 
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linguiBh the habit c-ases. Hysterical chorea would be known bv 
other evidences of hysteria, the vacQlation of eymptoms, the ab- 
sence of dementia and suicidal intent, and the hysterical chorea 
being more frequent in females. 

Prognosis. — This is absolutely bad, no cases having been in 
any way permanently benefited. 

Pathology. — Thiu consists of congestion of blond-vefisela in the 
cortex of the brain and final resultant irritability and degenera- 
tion of the central motor neurones, with areas of softening in those 
cases where the symptoms and signs of paresis develop. 

7 Vea/ men /.—The treatment of the disease is, as far as known. 
therefore, entirely of symptomatic nature. Supportive measures 
is the first desideratum. A simple nutritious diet, consisting of 
proteida in part, such as red meats, oysters, milk and eggs. Excess 
of carbohydrates should be avoided in all instances, and particu- 
larly in those where there is a diathetic tendency, snch aa to rheu- 
matism or rickets. The systeih should he kept well flushed with 
water to prevent the retention of autochthonous and other forms 
of poisons, particularly absorption of ptomaines from the intes- 
tinal tract. The use-of iodide of potassium or salicylate of soda, in 
small doses, is indicated where uric-acid retention is suspected. 
Such nutrients as cod-liver oil and hypophosphites and the lime- 
salts are valuable adjuvants. A pill of phosphorus, iJio of a grain, 
or extract of chirata, 1 grain, thrice daily, are of service. Tincture 
of hyo8i.yamu8 or tincture of conium are antispasmodic medica- 
ments that are sometimes of value in controlling the movements. 
The careful use of bromides to overcome the restlessness and gen- 
eral irritability is desirable. TTypodcrmic injections of hyoseine 
h>'drobromate. -^^ of a grain, increased tn j\, acts markedly well 
in cases with maniacal disposition. Patients should be constantly 
giiHrded as to the possibility of committing suicide, and if paresis 
becomes a prominent and permanent svmptom, it will become 
essential to commit the patient to a hospital for the insane. 

CONVULSIVE TIC 

Stnostxs; Trtmor, or Gihg dr la Toiireflf'x THsfoKe 

This is an affection characterized by large irregular choreiform 
movements, involving the face and neck, at times affecting other 
parte of the body, and which may become general. It is also e 
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acterized by largo movements, and further by peculiar mental dis- 
order. Heredity is a strong predisposing factor in this disease. 
Fright or shock is the most frequent exciting eauee. By some au- 
thorities it is designated a psychosis, similar to hysteria. It u£u- 
ally begins in early childhood, and is accompanied by three promi- 
nent seta of manifestations. First, the involuntary movements, 
given in the definition — these being extreme contortions of the 
part rather than any typical form of movement. The face is 
thrown into a moat grotesque physiognomy. The head is rotated 
and moved about irregularly upon the shoulders. In semiclonic 
spasm tbe movements e.xtend first to the shoulders, causing a span- 
modic shrugging, depression, and throwing back of the same. The 
trunk is finally involved in the spasm, and at length the extremities 
may be the seat of the wildest movements. All of these are exag- 
gerated by excitement or voluntary muscular efltort. At times the 
spasm is so great that the patient may be throwTi to the ground. 
Peculiar involuntary sounds are emitteil, due to the spasm of the 
glottis and pharyngeal muscles. These echolalla or coprolalia 
may be manifested in sudden exclamations. The mental disturb- 
ance consists of morbid fears, of doubt (misophobia), of disease 
(pathophobia), etc. Morbid impulses such as erotomania exist. 
Imperative movements may be attempted, but are usually frus- 
trated by the involuntary retraction of muscles. The patient may 
finally become extremely delusional and pass into chronic terminal 
dementia, accompanied by wasting of all the muscles. Death from 
exhaustion will then supervene. 

Viagnosis should be made from hysterical affections without 
difficulty, and would be clarified upon noting the persistent down- 
ward course of convulsive tic without the remissions of hysteria. 

Prognosis is absolutely bad, there being no instances of bet- 
terment through any forms of treatment. The malady is an 
acute form of degeneration of the nervous system, a diffuse lesion 
being found in the central neurones, although of no definite dis- 
tribution in any particular part. 

SALTATORY SPASM 

Svnostm: Jumprr't Diatast 
This ia a nenrosis allied to hysteria, occurring in early adult 
life in endemic form, often due to the simulation of other cases 
of the disease, and characterized by sudden violent spasms of the 
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flexor musclea of the thighs and calves in particular, which, in 
contraction, produce the typical symptoms of the disorder — a 
series of skips or jumps, keeping up for a few moments, and &ially 
ending in enfeeblement or collapse of the patient, again to be 
renewed upon recovery. These remissions may occur many times 
during the twenty-four hours, the patient after each seance becom- 
ing utterly eJihausted. Then a disturbed sleep will follow the at- 
tack. But the "jumping" begins on waking. The duration of 
(lie attack or of the affection is indefinite. Both are pretty much 
in proportion to proper treatment instituted. Such cases <juite fre- 
quently develop during religious revivals, and will disappear after 
the excitement is over. Some may die of exhaustion. 

Pathology. — There is nothing known of the pathology. Given 
an emotional Bubjoct, such irritability of the motor neurones may 
be set up by excitement; the only clue we have to pathogenesis. , 

Diagnosis. — This is made clear by observing the endemic form 
of the disease, the peculiar paroxysms, and the hysterical mental 
aspect. 

Prognosis.— This is good. Most cases should recover. 

Treatment. — Cure depends upon the ability to gain control of 
the patient and to inipros.s his moral and mental nature. Hyp- 
notism is a valuable therapeutic measure in this disorder, for, if 
the patient's mind can be concentrated enough to subject him 
to hypnosis, the case can generally be turned towards a rapid 
cure. The separation of the patient from the predisposing cause, 
or from others affected with the same inahidy, Ip. of course, 
to he insisted upon. Such conditions are allied to the hysteria 
observed in the northern coal regions of Pennsylvania four or five 
years ago, as investigated by Professor Newbold, of the Univer- 
sity of Pennsylvania. 

THOMSEN'S DISEASE 



It is a congenital and inherited disease of the muscles, which 
le manifested by irregular bilateral spasmodic contractions of the 
muscles, H to 120 a minute, either in groups of muscles in the 
estremities, or involving all the muscles of the body. The disease 
appears earlier in life than the preceding, starting in early child- 
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hood, ie nmch more frequent in the male aex, and is of hereditary 
nature. The patient while sitting will suddenly develop violent 
spasms of a part which may be sufficient to dislodge him from 
the silting posture, or, if in progression, may cause him to tumble 
about or fall. The muscular contractions are accompanied by 
slight pain, but there is no tenderness over the muscles, and dur- 
ing the time of contraction they stand out in great prominence. 
The movements are generally finieted by rest, and are altogether 
absent during sleep, although the spasms themselves prevent som- 
nolence in many cases. There is not the mental deterioration thai 
is seen in convulsive tic. 

Exercise or catching cold aggravates the spasm. 

Pathology. — Little is understood of pathogenesis, and save for 
the hypertrophy of the muscle fibres and the constant prolifera- 
tion of the muscle nuclei, nothing is definitely known of the 
pathology. The duration may be ten or fifteen years, the patient 
finally succumbing to intercurrent disease. 

Dingnosis.—lt cannot be mistaken for other maladies on care- 
ful study of the above outlined semeiology. 

Treatment. — Massage, Swedish movements, and hot-water bath- 
ing are methods of relaxing the muscles. Nutritive measures, 
the hypo phosphites among drugs being of value in keeping up the 
tone of the nervous system. Protonuclein may be of service 
through supplying nuclein to the degenerating muscle cell (gr. 
T, t. i.d.). 

EPILEPSY 

Definition and Etiology. — Epilepsy ia a neuro -psychos is in 
which unconscious attacks and a tendency to convulsive seizures 
are permanent features of the disorder. The disease is well known 
to be heredilary as to the degenerative predisposition ; and it will 
frequently be found that where epilepsy has not existed in the 
previous generation there will at least be ft history of alcoholism 
or specific disease in the ancestry. The disease may occur at any 
period of life. In those more truly hereditary cases {75 per cent) 
it begins quite early, before the tenth year. The sexes are about 
equally afi'ecfed. It can be pretty positively stated, the more ad- 
vanced the age at the development of the disease in the so-called 
Idiopathic case, the less likelihood of heredity being an (etiological 
factor; but up to the degenerative period of life, when inhibition 
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is less eUble, epileps}- mag appear as real EtigmaU of a 
tire tendencT. Other caoaee of epUepsT are mental shock, injozy 
to the head, such as fractures, ccKicmeioD or compression of the 
braiB, meningitis, brain tamoor, gonsbot vouiuis, toxaemias (alco- 
hol, lead, diabetes, arxmia), reflex irritation (eje-^rain, phimo- 
eis, nasal or intestinal di^ieaae), and circolatorf distorboDces, Cor- 
tical apoplexy or tneningeal baeoiorrhiige i^ not infreqnentlT the 
fundamental cause of the epilepsy coining on. dot to in^npenble 
obstacles at birth; and in snch ca^es the epileptic dis«a8e is but a 
symptom of the cerebral palsy of childhood. This is well marked 
in the case of a boy under the writer's care who is spastic, has « 
dolichocephalic head, has had conmlsions since babyhood, and has 
from three to ten attacks of tjraml mal daily. He frequently guffos 
from post-epileptic palsy. Hydrocephalus is a cause of epilepsy. 

Diagnosis and Symptoms. — Epilepsy is dirided into major 
{grand mal) and minor attacks (petit mal). 

Kajor epilepsy is divided into focal or Jack^nian, where the 
spasm is limited to a part or member of the body, or where the 
convulsive seizure begins locally. There are also general epileptic 
convulsions. Where the disease is well established tliere is present 
a peculiar physiognomy, one of mental depression and instability of 
purpose : also nr-ne on the face, as a rule, the result of prolonged 
use of bromides — the so-called epileptic faciei when associated 
with the features of mental instability mentioned. 

Premoiiilort/ st/mptoms frequently precede the attack. These 
consist of headache, giddiness, jerkings, mental depression or ab- 
erration, etc., and may occur for some hours before the attack. 

The attack may be ushered in by a peculiar subjective sensation 
called an aura; usually a globus or a [ecUng of depression, as of a 
cloud coming over the patient, the vision becoming dull, and in a 
moment passing into the conmlsion. There are many aune. 

Sensory Atirtr. — The aura may also be a pain in the epigas- 
trium — gastric aura; or rarely, it may be of paraesthesia in an 
extremity: or less frequently, an hallucination of smell or taste 
or hearing or sight. I have known a case where the odour of 
violets preceded the attack; another in which the sound of the dis- 
charge of a gun wBfs the halhicination; while irregular scotoma 
or the seeing of some grotesqu? object may be the visual disturb- 
ance preceding Ihe seizure. Motor aura; as a marked tremor may 
occur. Following this there may or may not be irregular auto- 
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inatic movements in different parts of the body, the patient <[uifkly 
becoming pale, then cyanotic and unconscious. In the light 
attack {petit mal) the patient may, with or without this precedent 
phenomena, pass into unconsciousness, accompanied by dilatation 
of pupils, and if at table, dropping the fork or some other obiecl 
— the spell lasting but a few seconds, when the patient may resume 
his usual condition. The attack may be succeeded by somno- 
lence or sound sleep lasting a half hour or more. In case the 
attack ia one of grantl mnl succeeding the premonitory sigm 
already mentioned, or with the initial cry in most cases, due to 
the firm rigidity of muscles of the chest, the patient falls over 
unconscious and goes into a general convulsive seizure, consisting 
of ionic rigidity followed by clonic spasms accompanied by froth- 
ing at the mouth and conjugate deviation of the eyes up and out 
towards the side of most violent movements : also dilated pupils. 
Blood may also be seen coming from the mouth, due to biting the 
tongue in the attack. The convulsion finally ends by rigidity of 
the flat trunkal muscles, and within a minute or so the entire 
attack is completed, there being rather sudden restoration of con- 
sciousness and of power in the extremities, although the intellect 
remains especially dulled for t-ome moments, and there may be 
transient aphasia. The patient here again is apt to go into som- 
nolence, which may last half an liour.or several hours in rare cases; 
but exceptionally post-epihptic paralysis may occur or automatic 
acts, the patient going about without mental control or apprecia- 
tion of his surroundings. In an attack the patient usually suffer? 
vesical or rectal incontinence, or both. 

Occasionally "masked epilepsy" or subslilution phenomena 
take place of the attack per se, the patient passing through auto- 
matic acts instead of a convulsion; or a condition of double con- 
sciousness may exist in which the patient may wander off for some 
hours or days, "coming to himself" in a remote locality. This is 
termed amhuJatory epilepsy. Rarely, too, some marked psychosis 
may be the substitution, as a mania or delusional insanity with 
homicidal or suicidal tendencies. If the attacks follow one upon the 
other in rapid succession. we have what is termed xtitiiit fpihpHcus, 
and in such condition the patient may actually die of exhaustion. 

The epileptic complains of soreness and pain in the limbs after 
a seizure, and the body mav he bruised or dislocations occur from 
the movements or in the falling at the beginning of the attack. 
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Convulsions occur more frequently in Ihe early morning hours 
when the patient is asleep; this is probably due to the lowered 
physiological ebb of the nervous system at this time. In chronic 
fases this rule will not be maintained; the patient will have the 
attack at any part of the day {Jivma}) or hour of the night. If it 
be vactvnial epilepsy, frequently the patient is not aware of the 
iiltack eseept for the soreness in the muscle. Intercurrent diseasen 
■ ir pregnancy may stay attacks for the time being. 

Gowers mentions the following as the chief character is ties of 
peiit mal, arranged in the order of frequency: 

1. Sudden momentary unconsciousness, or " fainting," or 
" sleepiness," without warning. 

2. Giddiness. 

3. Jerks or starts of the limbs, trunk, or head. 

4. Visual sensations or lose. 

5. Mental slate: Sudden sense of fear, etc. 

6. Unilateral peripheral sensation or spasm. 

7. Epigastric sensation. 

8. Sudden tremor. 
!). Sensations in both hands. 

10. Pain or other sensation in the head. 

11. Choking sensation in the throat, 

12. Sudden scream. 

13. Olfactory sensation. 

14. Cardiac sensation. 

15. Sensation in nose or eyebalL 

16. Sudden dyspnoea. 

17. General "indescribable" sensations. 

After these attacks patients may perform automatic actions, as 
after attacks of grand mal. Eating at times induces attacks re- 
flexly. 

Convulsions usnally sooner or later develop, and the two forms 
often coexist and interchange in the nature of attacks. In either 
form of epilepsy there is excess of lencocrtes and poikilocyteB, 

Diagnosis. — Epilepsy may be confused with the hysterical 
paroxysm in rare cases. In hysteria there are stigmata of the 
disease, such as reversed colour fields, hystogenic zones, etc. ; and 
the attack itself ia prolonged a halt hour or more, the spasma 
being more irregular and tonic in character. The patient bites 
the lips rather than hia tongue. The eyelids are kept closed. 



FTTNCTIONAL NERVOUS DISEASES 



SS3 



The pupils are not dilated. Syncopal attacks may resemble petit 
iital. Careful study of the circulation will different iate. 

Puerperal convulsions are told by the histoiy of the case, the 
finding of albumin in the urine, and the more prolonged series 
of convulsions. Other symptomatic epilepsies are easily diagnoB- 
ticated. Myoclonic epilepsy is told by the preceding myoclonic 
-itate of the muscles. 

Pathology. — This is most likely a subtle auatomiu or physio- 
logical affection of the cerebral eortex in all cases, "though careful 
search in the majority of so-called idiopathic cases tails to reveal 
any changoa by our present methods of research, which only goes 
to show our profound ignorance of this enigmatic disease. If a 
patient dies in convulsion, venooB engorgement and minute hiem- 
orrhages may be found in the cortex. Diffuse sclerosis of the 
cortex has been found (tuberculous or otherwise), meningo- 
encephalitis. r4r^ has frequently found nenroglear prolifera- 
tion, while Marenesco and Block have described vascular and peri- 
vascular changes in the cortex. Hypertrophy of nenroglear bun- 
dles between pia and cortex is very frequent. Organic epilepsy will 
have as its pathology the patholog}' of tbe causative disease. 

Prognosis. — An axiom in prognosis of epilepsy is, that the 
younger the ease the worse it is for help or cure; the older the 
person, per contra, the greater hope for amelioration or recov- 
ery. Among the latter class we have subdivisions: first, eases in 
which mental degeneration takes place rapidly; and secondly, 
those where the attacks do not seem to produce any great mental 
depreciation. Napoleon's case was an example of this class. 
Focal epilepsies are pretty positively due to some definite organic 
lesion. In proportion as the cerebral cortex itself is involved will 
surgical aid fail of relief. But where such lesion is operable, as, 
for example, a localized meningeal lesion or depressed fracture, 
operation at the earliest moment will be fraught with relief or 
eilre in 15 per cent of cases, .\fter five j'ears surgery cannot help 
epilepsy, since the habit has been too deeply established. In pass- 
ing, it should be stated that extradural ha?morrhage in the newly 
born ought to be treated surgically, if sequent epilepsy from a 
secondary irritation is to be avoided in later life. Such surgical 
procedure has as yet never been done, but has been suggested by 
Dr. S. Weir Mitchell and Dr. W. W. Keen. As refinements of 
diagnosis become more and more accurate in the new-born will the 
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possibility of such help from the surgeon be determined. Spon- 
taneous cures rarely occur. If attacks liave lasted two years, there 
is little hope of cure in " idiopathic " cases. 

Treatmenl. — The above-indicated surgical treatment we most 
earnestly commend in early ca^es of the disease where there is any 
evidence of dural haemorrhage, or other foreigo body causing irri- 
tation of the cortex. A child with epilepsy should be subject to 
most rigid scrutiny for evidences of reflex irritations. Gastro- 
intestinal disorders, including those due to parasites, as the nema- 
todes or trematodes, should be eradicated by first expelling the 
offending parasite. The use of depresso-motors is indicated in 
epilepsy, since there is excitation of the motor cortex ; such symp- 
tomatic treatment is, of course, to be desired in itself, and these 
drugs do much good in this disease. Ten to 15 grains of the 
bromide of potassium should be given three to four times a day, 
according to the age of the patient and the physiological idiosyn- 
crasy. In giving the bromides, they should be continued for a 
month or two, when, even if the attacks are stayed, it is wise to 
withhold the drug for a week, then to continue with small doses, 
gradually getting up to the maximum, as mentioned. The opium 
treatn>ent of epilepsy, which consists in the gradual increase of the 
drug up to producing stupor in (he patient, has been commended 
by Collins in this country and by Flechsig and others abroad. 
The tendency to disturb the stomach of the patient or to produce 
the morphine habit seems to me a strong centra-indication against 
the use of the drug; although I have seen a hypodermic injection 
of morphine sulphate given during an epileptic status quiet the 
patient and prevent further seizures for the time being. The use 
of cannabis indica will be found of value in cases of petit mat. 
The berries of the horse-nettle or Solanvm carolinensf, especially 
in the form of the fluid e.vtract, T have found beneficial in a num- 
ber of rases of idiopathic epilepsy where there is no hereditary 
taint. A fluid extract of the drug is particularly serviceable if 
made from fresh berries, the drug being pushed to the full physio- 
logirnf limit. At present in a ease under this form of treatment. 
after all other methods have failed, a fluid extract of the berries, 
pushed to a dram four times a day, has prevented an attack for 
three months, whereas the girl had been having them previously on 
an average of one attack every ninth day. Belladonna is occasion- 
ally a useful remedy, especially where the circulation seems to 
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have failed through vaso-contraction ; this in conjunction with 
nitroglycerin, given in continued dosage, will sometimes act 
favourably in allaying the spells. The use of digitalis in combina- 
tion with the bromides has controlled attacks in many cases with 
feeble heart circulation, where the bromides alone had failed. The 
reason of thia lies perhaps in the better circulation produced in the 
brain, as well as in the more active circulation carrying off waste 
products. In all cases of epilepsy the gastro-intestinal tract should 
be particularly guarded. If Jndican be found in oicess in the 
urine, especially ia it important to use intestinal antiseptics, such as 
salol, grains 2 to 4, in twenty- four hours ; also high flushings of the 
colon with lime-water solution, an ounce to a quart of tepid water. 
If there be gastric dilatation, lavage of the stomach will frequently, , 
by preventing absorption of undigested food products into the 
blood, produce happy results. Eegulated exercise is essential. 
The mind should be lightly employed. Special care should bo 
given to massage and the hygienic condition of the skin ; salt bath- 
ing is particularly desirable to stimulate cutaneous circulation, and 
to the full extent relieve any congestion of the meninges. Tou- 
louse speaks of the value of withdrawing common salt from epi- 
leptics, therehy jwrmitting free absorption of the bromides. Dis- 
turbed metabolism, especially the uric-acid diathesis, calls for 
careful attention ; and in the latter class of cases tbe use of alkaline 
waters is to bo commended. Milk diet, or at least the withhold- 
ing of meats and indigestible foodstuffs, is important. The worst 
cases are better treated in the colony farms, us at Sonyea, N. Y, 



NEURASTHENIA 



t prnatralion ; Beard'e 



Definition. — This is a functional disease in which there is a 
condition of irritability with weakness of the central nervous sys- 
tem. It was first described by Beard, of New York, in 1869. The 
age of onset is usually between eighteen and thirty years. It ia 
more fre<(uent in women (75 per cent of the eases), more persistent 
when occurring in the male. The disease is hereditary or acquired. 

Causes. — Overwork, worry, hereditary predisposition, poisons, 
autoinfections, and fripht. Other predisposine causes are ante- 
mia and sedentary habits, lack of exercise, unhygienic surround- 
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ings, absonfC of sunlight, improper food, and genital diseaee, par- 
ticularly in women. (See Fig. G4.) 

The communications of the nervous system to the genital 
[ organs may be better understood by the following diagram: 




From this description it is definitely sIiohti that there is an 
acatomiral relation between the female genitals and the nervous 
system, and it would seem that there must be, at least in some 
measure, a communication between certain phj'siological functions 
and diseases of the female genitals and the nervous system; and 
also, therefore, to some diseases of the nervous system, 

Siimploms — Psychic. — Generally an irritability of the mind, 
lack of power of concentration, forgetfulness and inability to carry 
on a continuous line of thought; peevishness, and supersensitive- 

' Thu Memplti* LuiK'tl., September. 1898, 
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nesB, with inEomnla. The patient complains of vertigo. Photo- 
phobia or other special sense irritability may be manifest. The 
bladder may be " irritable " and ^D early syniptom. 

Sensory. — Peculiar BensationB exist as of heat and cold, parses- 
thesia of the extremities, or actual hypenestheeia. There are 
usually tender spots on pressure over the spinal eolumn, princi- 
pally over the cervieal, dorsal, and lambar enlargements of the 
cord. The patient complains of a sense of constriction about the 
head, a vague feeling of distress, often described as a "helmet- 
like" headache. The pain may he localized particularly in the 
frontal and occipital regions. It is made worse by use of the eyes 
and by mental or physical work. Backache is constant. 

Motor. — These consist of a fine tremor of the extremities, and 
tongue, and lips. The tremor is brought out by intention. It 
is apt to subside when the patient is quiet in the milder eases. 
The muscular tone is lessened, fibrillary eontractiona of the mus- 
cles may occur, especially if tapped with the percussion hammer, 
that may bring this phenomenon out enough to simulate the fibril- 
lary contraction of degenerative states, as in chronic poliomyelitis. 
There is widespread enfeeblement of the musculature. The patient 
tires on the slightest exertion, but there is never palsy or convul- 
sion. The reflexes are heightened. Weakness is worse before noon. 

Vaso-moior palsy and leakiness of the skin with cold extrem- 
ities is frequent. Palpitation of the heart is not uncommon. The 
urinary secretion is usually increased and of low specific gravity, 
with excess of phosphates. Indieanuria is very general i 
gastro-intestinal origin. Colliquative diarrhrea is a common 
symptom, although it may alternate with persistent constipation. 
The patient often complains of tympanites, horborygmus, and 
tenesmus. Hyperclilorhydria is not uncommon, and is especially 
marked after a meal. In some cases there is distinct gastrectaain. 
Displacements of the abdominal organs will be found in a few 
cases of neurasthenia; thus floating kidney is not a rare occur- 
rence; displacement downward of the liver we have seen, due 
entirely to the relaxation of its ligaments. The occurrence of 
abdominal pain in the right lower quadrant ol the abdomen is 
undoubtedly due to a fermentation in the caecum, and while some 
cases have been mistakenly diagnosed appendicitis, it is possible 
that neurasthenia may be responsible in this way for that disease 
in a few instances. 

Pathology. — There has been found by Hodge granular change 
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of the c>'toplasm of the neurone, following induced exhaustion, in 
bees. This is accompanied by a diminution in size of the cell, 
but without actual degeneration; the incipient pathologic state 
being recovered upon the restoration of the bodily function. In 
the human body it is likely that this same change occurs, whirh 
has, however, not been actually demonstrated as yet. 

Adjunct pathogeneses of lieurasthenia are circulation of the 
blood to the cerebral cortex, of toxines, alloxuric bodies, uric acid,^ 
and allied by-products. The deficiency of excretion of solids by 
the kidneys in a few cases may be the exciting cause for the de- 
pression of the nerve-cell, and, therefore, induction of active 
symptoms of nerve exhaustion. 

Diagnosis. — Neurasthenia is to be told from hysteria, in the 
latter of which the emotional state of the patient ia the salient 
point. In the hysterical person, too, there ia no muscle hypotonia, 
ae in nerve exhaustion; perversions of common sensation, paraly- 
sis, or convulsions being frequent symptoms in hysteria. The 
IneonBistcnt symptomatology is a vital point in determining 
hysteria. Asthenias following prolonged fevers are to be distin- 
guished from neurasthenia per ae, since in these symptomatic 
disorders the patient has not the particular irritable symptoms 
already mentioned. 

Secondary neurasthenia is to be told from, primary^ or essen- 
tial neurasthenia by finding a reflex source of irritation for the 
former, such as uterine diseases, phimosis, or sexual disorder in the 
male (the so-called af,T>ial neuraslhunia). Neurasthenia lerminalia 
is the chronic form that has become incurable. 

Prognosis. — The prognosis of acute neurasthenia is good if 
treated at once, depending upon the non-hereditary tendency of 
the patient. Cases with the hereditary taint arc to be given a 
guarded prognosis. Cases of secondary neurasthenia will also re- 
cover promptly in proportion to the relief of the primary exciting 
mch as a proper repair of cervical and perineal tear with 
prolapsus uteri; the correction of errors of refraction, etc. 

The duration of the average case of simple neurasthepia isj 
about three months. Chronic cases may last for years, with rft- < 
missions of periods of several months, or longer. 

Treatment. — Revolution in the treatment of nervous ezhaiM* 

' See Lnboratorv Studies '>n Uric Acid in Xeurasthenift, etc., Aiaerioaa.| 
Joumd of Insanity, tol. Iviii, No. 1, 1900. 
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tion wae made by Weir Mitchell in 1874, when the different meth- 
ods employed in treating this disease with more or less success 
were correlated ^nd established into guiding principles. These 
consist of (1) mental and bodily rest, (2) full feeding, (3) isola- 
tion, (4) massage, as well as movements, and (5) electricity. The 
employment of this combination is designated the " rest cure." It 
should he carried out for a period pf six or eight weeks to three 
months. If good results are not obtained at the end of three 
months, experience teaches that it is useless to continue the treat- 
ment. It is essential, in carrying out the method, to remove the 
patient from home, or, if this cannot be. to a remote portion of 
the house, away as far as possible from the atmosphere of home. 
The patient is kept absolutely in bed and given two good nurses, the 
room being kept at an even temperature, at an average of 68° F. 
All rending is to be discontinued, and even the nurses are in- 
structed to converse but little over ple-asnn tries of the day, and 
none as to the patient's vagarious complaints. The instructions, 
which should be explicitly written by the physician, are further 
as follows: Patient put on a light milk diet, a glass being given 
at seven o'clock in the morning, on waking, and then every two 
hours during the day; thus from 9 to 10 doses of milk will be 
given the patient in twenty-four hours. Beginning at first 
with 3 ounces, finally reaching 8 to 10 ounces, which would make 
87 to 72 ounces taken within the twentv-four hours. At any 
time the patient's stomach rebels the increasing dosage of milk ia 
held or lessened, or lime-water or peptonization may be employed 
to assist digestion. In addition to this dietary the patient may 
take at 7.30 o'clock in the morning a cup of cocoa, which can be 
repeated at eight o'clock at night. If there is persistent insomnia, 
and the stomach is not being taxed for digestion too severely, a 
piece of dry toast can be given in the evening with the glass of 
milk to vary the monotony, although it will be found, in the aver- 
age cases suitable for this treatment, that large quantities of 
milk can be taken without fausing any disturbance. The milk 
diet is continued for three or four weeks, and when the patient 
is gaining in weight the diet can be increased to solids, such aa 
profeids, in the shape of red meats and oysters, lamb chops, eggs, 
etc. At this stage it is also well to add a nutrient, as the fluid 
extract of malt, of which there are several varieties on the market, 
the Johann Hoff malt being one of these. 

As regards rest, the patient is not even allowed to sit up, 



except for the moment of taking the food, which should be admin- 
istered by the nurse. Nor is the patient permitted to read. 

The patient shouldbe given b tepid sponge bath, followed by 
an alcohol rub in the morning, and an aleohoi rub alone at 9 p. h. 

The braiding of the hair and general toilet should be left en- 
tirely to the nurse. These little details are essential in the proper 
earrying out of the rf/jime, if good results are to be ohtained. 

The massage should be given at about 10 a. m., beginning at 
first with light effleurage, finally reaching the deep kneading of the 
muscles, which is of most value in their nutrition. This also as- 
sists digestion of so large (inantities of food. It is interesting to 
note the relation of food supply to the proper massage and Swedish 
movements in a rapidly progressing cure under the rest treatment. 
Klectricity usually is best in the form of faradism. the nurse era- 
ploying it at about three o'clock in the afternoon, as follows: The 
extremities are first given the rapidly interrupted current, then the 
slow interrupted current is applied to the muscles of the upper 
extremities. lower extremities, abdomen, pectoral region, erector 
spine, and back group of muscles. (See Massage and EleclricUy.) 

When the patient lias gained in weight and in general nervous 
health she is gradually got out of bed, which should first be by 
sitting up in bed for five minutes at a time, gradually increasing 
this to twice a day, and finally the patient is to be lifted upon a 
chair. The length of time is increased until sitting up two or 
three hours, morning and evening, has been indulged. The patient 
can move about the room and then get back gradually to normal 
life — a renewed person. As a ride, improvement continues for 
many weeks after the case has been so treated. 

The so-called parlial-rest treatment consists in having the pa- 
tient rest for an hour or so in midday, plus the hour's rest after 
the massage in the morning, the rest of the day being devoted 
to quiet living, when the patient may do a certain measure 
of work, if not of a taxing nature. The diet in partial-rest 
cure is never limited to milk alone, and malt is given with the 
meals. Frequently the use of phosphorus in pill form, -j^ 
of a grain and a capsule ; of extract of ehirata, 1 grain ;. extract of 
ignalia, J grain, to be given after meals, will be of value. The 
simple elixir of iron, quinine, and strychnine is useful in the 
cases among the poorer classes, and reaches many of the indica- 
tions.' In any case of neurasthenia the bowels should be kept 
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soluble, For this purpose the Lady Webster piU or the pilJ of 
aloin (gr. i), belladonna (gr. iV). and strychnine (-^a) may act 
nicely when given at bedtime. The fluid extract of cascara, in 
from 15- to 30-drop doees, is a valuable remedy in these cases. 
Where there is acidity of the stomach the phosphate of soda, in 
dram doses, on waking, will prepare the stomach for better 
digestion. In this case the pill of nitrate of silver (gr.4}i given 
three times a day, will be of service ae a tonic to the mucous 
membrane of the stomach. 

Hydrotherapeuties in neurasthenia is very important, and 
should be used as indicated, by sponging in rest-cure cases or apply- 
ing cold douche in ambulatory cases. The Chareot's douche is one 
of the most valuable methods of applying water, and consists in 
the circular spray applied to the trunk, chiefly over the spinal col- 
umn. In hydro therapeutic procedures for neurasthenia it is best 
to begin with a tepid sponging or a few moments' bath of the body 
accompanied by frictions, and at tbe end of five or ten minutes 
follow this up by a cool spray, at a temperature of G5° F. This 
entire procedure is to be followed by a brisk nib with a Turkish 
towel and rest for half an hour afterward. Flushings of the colon 
with tepid water every other day is valuable in those cases of an 
a ototoxic nature,' The use of warm mud-baths, such as the 
" fango " of the Mediterranean, I have seen do good in cases ac- 
companied by tbe most i>ersistent insomnia. Where there is an 
irregular excretion of uric acid, especially in rheumatic diatheses, 
the use of salicylate of soda will be found of value in relieving the 
general irritability of the patient and painful headaches, probably 
due to by-products circulating in the meninges. The correction 
of the eyes should be had in eases of reflex ocular defects. All 
sources of irritation should be eradicated, as phimosis, etc. The 
gj-nsBcologist is here closely related to the ntmrologist, and while 
too many cases of neurasthenia are assigned as gynwrologic, it 
must be stated that judicious study of neurasthenia, following 
childbirth, will determine it to be caused or aggravated by some 
lesion of the pelvic tract. Other measures to be employed in 
neurasthenia are fresh air, sunshine, and salt breezes. Iron should 
be employed in anemic cases. Good food must be had at all 
times. K>-pernutrition ie an essential in the treatment of this 
disease. The patient should be encouraged at all times. 

The climatology of neurasthenia is not sufBeiently worked out 



it -the present time. It would seem axiomatic at all events that 
the patient ehould not ascend to an altitude above 3,000 feet 
A very stimulating diniate ehould be avoided, as should also dis- 
tricts menaced by fogs, cloudy, saturated atmospheres, with but 
Blight movements of air currents, and the opposite, high-wind 
localities. Sea level, with continuous heat, non-varying, is bane- 
ful. Thus the Bermuda Islands and Florida are enervating local- 
ities. Ideal conditions for the neurasthenic patient include sea- 
air in a well-wooded country, far enough from the coast to avoid 
its fogs. Sea voyage is, as a rule, an escellent preliminary to other 
climatic measures, and, provided it is not stormy, will act both 
psychically and physically in soothing the nervous system. 



HYSTERIA 

This is a functional disease of the nervous system, manifested 
by psychic (emotional), motor, and sensory phenomena. 

This disease has l)cen the cause of much discussion as to its 
entity, and to many other misunderstandings in the progress of 
medicine than any other malady. It is the old "possessions" 
of the middle ages; in common-sense garb to-day a disease of 
emotions. 

Etiology. — Heredity is distinctly a cause of hysteria. Next in 
order would come mora! shock, physical shock, and overwork, and 
sudden drain upon the system, as in acute ansmiH, typhoid, etc. 

Symptoms — Psycho-sensory. — These are predominating, being 
somewhat masked in certain cases, a'nd therefore misleading in the- 
differcntial diagnosis. There are two types of hysteria: the gen- 
eral ftate associate*! with stigmata, and the paroxysmal. 

The following table from (lowers illustrates the differences 
l)etween epileptic and hysterical paroxysms: 




None. Emnlion, 

AtiT. butcspeciallvunilat- Pulpitstinn. mnlRisccbok- 
eral or epijiastrio aiir«. I iiifr, bilatenil foot aune. 

Alwavs Buiiden. Oftpn Rradiial. 

.\t riTiBet. DiiririK cniirac. 

Biei-litT. followed by i RisWiiy. or ■■*itni(rjtlin(r," 
jerking, rarely rigidity throwinfrabniit of limba 
(ilone. or h«ad, architif- of the 
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ILEPaV. 


HVSTBRW. 


Biting, 


Tongue. 




Lips, hands, other people 

or thiiigs. 
Never. 

Norer. ■ 

Frequeut. 

More than ttn minvif. 

often longer. 
To control violence. 
SpODtaneous or inJuoed 

(water, etc.). 


Micturition, 
Defecation, 
Talking, 
Duration, 

Restraint necessary, 
Terminfttion, 


Frequent. 
Occtisioua 
Never. 
Afewnin 

To pi^ven 
Spontnaeo 


uUi. 
Hccident. 



Among Btigniata of hysteria there is the emotional element of 
the patient, the lack of control of will power, which is induced the 
more by any slight excitement, particularly of a psychic nature. 
Narrowing of the visual fields and reversal of the colour fields 
(red being perceived before blue) is frequently found in hysteria, 
HyBferical amblyopia or hysterical blindnese is a -very rare symp- 
tom. The patient is able to escape objects in walking about, but 
has no conception of their ahape, size, or use. There may be 
photophobia, achromatopsia, or dyschromatopsia. 

Other psychic special sense symptoms are the following: Hy- 
perosmia, anosmia, and parosmia; in the ear we have similar con- 
ditions — deafness, increased acuity of sense of hearing, tinnitus 
auriura; the sense of taste may be affected — hypergeusia, ageusia, 
and parageufiia'. Hysterical hyperpyrexia may occur. 

The ao-called hysterical zones are frequently found on pressure 
over the dorsal, cer\'ical, and lumbar regions of the spine, also 
over the ovaries and beneath the breasts — hysitrngtnmis zones. 

Other sensory disturbances may be geographical or segmental 
or glove-like areas of anesthesia, or a very sharply defined hemi- 
ana?3thesia. This is quite distinct from organic hemianiesthesia, 
where the loss of sensation passes beyond the median line — due to 
interdigitation of nerve-fibres from each side upon the skin be- 
yond the median line, llyakrical joint is a rigid, tender joint. 

The subjective sensation of tingling in the extremities (parss- 
theaia) is very usual in hysteria. At times this takes on the hal- 
lucinatory expression of ants creeping over the body, and it is 
very difficult to convince the patient that this is not so. 

Motor.^ — The motor symptoms of the continuing state of hys- 
teria are, as a rule, of excessive muscular action, with irregular 



' Hysterical atsxiit may oi 
1 in hysteriA. 



Astasia-abasia is inability to stand or ait 
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and rapid movementB of the extremitiea in any particular voca- 
tion. The depressive motor states do exist, however, in the minor- 
ity of eases, where the patient is apathetic, inactive, or even seden- 
tary, with or without actual palsy. Catalepsy or trance may per- 
:iiBt for days. Palpiiation of the heart, rapid breathing, excessive 
or deficient secretion of urine, or even hiematuria, may esist in 
hysteria. Dysuienorrhcea and arnenorrhcea are not uncommon. 1 
have not observed any particular alteration of the function of the 
bowels in hysteria, although regurgitation of food or even merycis- 
mu8 and extreme tympanitis (phantom twnor) are very usual. 

The paroxysmal stage of hysteria consists particularly of vio- 
lent motor manifestations, which, as a whole, is described as the 
attack of hysteria. In this the patient will, after some hours of 
premonition, of which he will give ample warning, pass into local 
and general convulsions, which will assume the tonic type in par- 
ticular, the patient in her contortions being drawn into opisthot- 
onus or p leu rothot onus. The movements of the extremities are 
more or less vermicular, rather than of true clonic or tonic type. 
The eyes are rolled about, although the lids are generally kept 
closed, and it will be found that the pupils are not dilated, as in 
epilepsy. The patient will not injure herself as a rule, and falls 
in the attack upon some convenient spot. While there may be 
frothing at the mouth, there is never biting of the tongue, nor the 
characteristic cry seen in epilepsy. The attack is noted for its 
dramatic effect, and continues the more when the patient is in 
epecial solicitude by her friends. An " attack " ot hysteria may 
last from five to ten minutes to several hours or longer, the 
patient usually passing out of the condition suddenly, and may 
from sheer exhaustion fall into sleep or a state of trance lasting 
some hours. The patient is not unconscious in the attack, and if 
pricked with a pin or otherwise irritated will frequently resist 
and give evidence of the disturbance. 

Certain passionate attitudes are described by the French in the 
"grand " attack; these are seldom found in America. They are: 

1. Epilcptoid. 

2. Grand movements. 

3. Period of passionate attitudes. 
i. Period of delirium. 

The attack may last twenty minutes or as many hours. 
Diagnoeia ehoold not be confounded with other diseases, ez- 
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(.-eptiug pijsKibly with neurustlieiiia, where the emotional element 
is wanting; but it must be remembered that the twu diseases coex- 
ist, Hj'stfrical manifestations occurring as symptoina of brain 
tumour should be borne in mind, and careful search made in all 
cases for the symptoms in the latter disease. Hysteria is very apt 
to be diagnosed in some cases of tumour of the frontal lobe, and 
in this class of eases the most mistakes are made. 

Prognosis is always good as to the paroxysm, and to be cau- 
tiously given in cases hereditary in type. In acquired hysteria, 
where the initial cause has been eradicated and impression has 
not been made too profound upon the nervous system, recovery 
will frequently occur after proper treatment. 

Treatment. — This consists of psychic influence largely. Such 
patients should be got entirely under the control of a physician, 
away from sympathetic friends, and firmly, though gently, 
treated. Encouragement should be given when the patient con- 
trols herself, thereby strengthening the will power, which Is so 
deficient in this disease. If the system is run down, a tonic line of 
treatment must be enjoined. Change of scene is frequently neces- 
sary, a long sea voyage being desirable where there has been a great 
moral shock as the exciting cause. 

Among drugs bromides are indicated; asafcetida, gr. v, in pill 
form ; or a compound sumbul pill of Goodelt, ext. siimbul, gr. j ; 
ferri. sulph. exaic. gr. j ; asafuitida, gr, ij ; acid, arsenicum, gr. ^, 
given thrice daily, Tn the attack the administration of aromatic 
spirits of ammonia, valerian, or cold douches to the face will be of 
value. Hypodermic injections of plain water, pr where the con- 
vulsion is serious small doses of morphine, guarded by atropine, 
will be indicated ; or a cold plunge may be given. 

Counter-irritation to the spine, such as by the actual cautery 
or blisters, will frequently give prompt relief to the paroxysm. 

Hypnotism is a valuable means for the cure of certain classes 
of cases, particularly those with local palsies, either motor or 
sensory. It is of less value in cases involving the entire mus- 
culature. Patients recovering from hysteria should be placed 
in an entirely different surrounding, if the cure is to be permanent. 
The care of the hysterical patient demands a keen insight into 
human nature. It is in this disease that the doctor and nurse, 
through judicious sympathy, alternating with rigidity of disci- 
pline, that the " paralyzed will power " (for auch is not an inapt 
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description of the psychological etate) greatly assists ciirlier and 
complete recovery nf the putieut. It in essential in managing this 
diseaee to know the history, the heredity of the affection or not, 
and then to learn the predisposing and exciting causes which have 
led up to the " attack," be it a passing syncope, or convulsion, or 
other form of the acute malady. It is these cases where especially, 
as some author has well said, the nurse should have an eagle's eye, 
a lion's heart, and a lady's hand in dealing with the case, one of 
those optimistic Greek maxims which pves vitality to all action. 
In treating any form of hysteria, we will find that 'M per cent of 
the cases cannot be aroused to sudden cures through such agents 
as hypnotism, mental suggestion, aud the like; and while such 
measures should be practised in selected cases by the physician 
(with the nurse's aid), still a happy discretion in knowing when to 
abandon these more mysterious methods of cure, successful as they 
are at times, is to be impressed upon us. Therefore, in treating 
hysteria, it should ever be present in mind that these at limes 
quicker forms of treatment cannot be continued when we have 
learned that there has Iwen no rapid improvement in the sympfomB, 
Local paralysis or spasms of a hysterical nature, are in my experi- 
ence more easily controlled than generalized symptoms, by hypnot- 
ism; so that whether it be paralysis, motor or sensory, or of con- 
tractures, the subconscious state is much more ditlicult to influence 
by this means. In these cases the nurse, who is more constantly in 
attendance than the physician, by lending a spirit of hopefulness in 
pointing out to the patient from day to day improvements observed 
by the physician, will re-enforce therai>eutics greatly. And our 
nurses should be better instructed in this fact that, when the lowest 
ebb of will power is established over months and years in extensive 
chronic paralytic forms of hysteria, nerve energy occasionally is 
never restored ; and, therefore, function remains in at)eyance with- 
out any pathological lesion taking place other than those accom- 
panying the malnutritional state. The greatest exciting cause of 
hysteria is some form of fright, as is instanced in a case under the 
writer's care, which was awakened by a rat running across the bed, 
since which time she has had hysterical stigmata with generalized 
functional tremor. Another instance is that of a young woman ' 
who fell down a flight of seven steps without any serious bodily 
harm, although a pain in the back led her to believe that she would 
' IiiternUiLional Meiiii'al Mnguziiiu, Sci>toraber, 1901. (See Fit;. '"'.) 
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bt' i>aralyzfil, wliUli j-iie finally wat. Slii? bae now kt-n i»wlrid(Jen 
for three years, with hyetericul ctjntratturee, ansestheeia of the 
lower limbs np to the kncee, and once a clonic hysterical spasm of 
the abdominal muscle;^; which latter was cured by producing the 
initial stage of ether anastheaia. It took ne many months before 
this woman could bo impressed enough to show signs giving 
ground for hopeful prognosis, and later cure. I mention these rare 
cases so that the nursce may be taught to understand that nerr- 
oueness Is not all foolishness, and has some )>agis for its oxifitence, 
perhaps, in the theory of immobility of the neurones; and there- 
fore the diverting of the nerve-currents irregularly, which i» very 
likely the fact, as suggested by Duval and Lugaro. 

Nerve energy is, to my mind, but the most refined form of 
electricity. There are some phyeiological phenomena which lend 
to prove this, as in the sense of light-flash perceived when the 
oculist severs the optic nerve in enucleation, or in the sudden res- 
toration of power and sensation following nerve suture, as in a 
case of traumatic operation of the ulnar nerve re<^nlly seen by 
the writer. We have in this theory a reason for the efficacy ol 
electricity in nervous diseases. 

TRAUMATIC HYSTERIA 

SvtroHTHB: Railaay tpint; Tramnalie hack; Traiimatii) neHraath«nia 

Definition and Causex. — This is a form of byeteria, the result 
of psychic and physical injury. By some it is thought to be a func- 
tional disorder; by other authorities to have an organic basis, the 
milder cast* not having, as- yet, the pathology fully determined. 
Others describe the condition as entirely mental. UnfortunateTy, 
this is a disease in which the wildest variation of opinion exists aa 
to its nature. We shall give what is accepted hv the best authori- 
ties, Traumatic hysteria is more frequent in neuropathic persons, 
is precipitated by some form of physical injury, in contradistinc- 
tion to the idiopathic hysteria, so called, which usually hae its 
exciting cause in some psychic trauma alone. Traumatic hysterift 
is more common in the male sex, in whom it is more severe, as a 
rule, than in the female sex. The reason for the more frequent 
occurrence in males is undoubtedly due to the liability to injnrj 
in men. 

Si/inploma and Divisions. — Tlie history of its onset la usually 
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ns follows : The patient is struck upon the back or thrown from a 
railway carriage, being disieovered in a more or leas condition of 
shock, with or without conflcioueness ; and when he is restored the 
physical injury has impressed itself bo upon him, that with the 
mental instability induced, the patient imagines that he is seri- 
ously injured, whether this be actually the case or not. On this 
latter depends the dividing course in the symptomatology. If the 
physical injury has been of slight nature the neurotic person will 
develop symptoms entirely psychical. Or, if an injury to the mus- 
cles or ligaments, which in time is healed, occurs, the length of 
time of the actual trouble will be prolonged in such a case by the 
fixed hysteria establinhed during the course of the real trouble. 

The second class of cases develop actual disease of the mem- 
brnnes and spinal cord of a subacute inflammatory character; or 
it may consist of hsemorrhage within the cord, or to irritable weak- 
ness (neurasthenia), and finally to degeneration. 

The first class of cases presents the typical hysterica! symptoms, 
plus some local manifestations, the result or supposed result of the 
injury. In the first instance, of course, the actual lesion is soon 
dissipated; in the second subdivision, the history of an accident 
plus these ^tersisting localizing phenomena make plain the organic 
nature of the disease. 

In the purely hysterical cases the patient usually complains of 
rigidity of the back, wliich upon physical examination is deter- 
mined to esist as the result of tonic .tpasm of the erector spiuEe 
groups of muscles. Along the spine there are points of exquisite 
tenderness apt to be localized over cervical, dorsal, and lumbar 
enlargements of the cord. This tenderness upon superficial pres- 
sure is more than upon deep pressure, to which there would be 
exception only in the cases where muscle or tendon injury still pre- 
vailed. In the tatter case so-called "tender-spots" will remain 
after the muscle is healed at the site of the original injury. The 
patient becomes irritable, tires at the slightest exertion, mental 
or physical. Palpitation of the heart, bradycardia or tachycardia, 
may exist, and these symptoms frequently are not synchronous with 
the pultie-beat. Per rotitra. the pulse may be running, feeble, and 
irregular, while the cardiac muscle is not especially di8turt>ed in 
function. This cardio-vascular condition gives evidences of the 
widespread irritability of the sympathetic nervous system, which 
id probably the more affected because of the relation of the gan- 
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glia to the spiuai column, where concusBion or a blow upon the 
bairk would transfer the pbjeical effect immediately to these gan- 
glia lying upon tlie bodies of the vertebrae. Other vaso-molor 
chang<>s are local or genera! fluBhing and sweating or coldness of 
the extremities. Seldom is there a true cyanosis, however. Other 
organs affected largely through the sympathetic nervous system 
are the stomach, producing gastrectasia, borborygmus, hyperacid- 
ity from fermentation of food, and intestines, causing alternating 
serous diarrhcra, abdominal cramp, and physical signs of pseudo- 
appendicitis. The kidney secretion may also be affected, so that 
anuria, polyuria, or even dysuria may occur. Irregularity of the 
sphincter muscle of the bladder may exist, inducing spasm or re- 
laxation with symptoms of tenesmus, incontinence of urine, etc. 

The knee-jerks and other deep reflexes are greatly increased, 
but the valuable point in diagnosis of this first division is that 
true ankle clonus is not present. The muscles are flabby and do 
not show reaction of degeneration nor localized wasting. 

Seldom do sensory symptoms occur other than partesthesia or 
hypertesthesia ; anajsthesia, as in simple hysteria, never occurring. 

The psychic symptoms are sometimes bizarre, Ijcing entirely 
of hysterical nature, including stigmata and paroxysms of this dis- 
ease in quite exaggerated form. (See Hysteria.) 

The symptoms of the second class of cases are again, in the 
majority of instances, largely of psychic nature. In addition there 
are signs of organic disense. 

The milder cases will present the signs of rigidity of the spine, 
already described, plus physical evidences of chronic injury to 
the tissues around, between, or within (he spinal vertebrae. The 
points of exquisite tenderness, made worse liy the slightest move- 
ment, and perhaps with sonic su[>erficial swelling, would indicate ' 
a myositis. Deeper lying jwints of tenderness, also exaggerated 
by slight movement of the spine, with in some cases undue separa- 
tion of the spinous processes, would indicate relaxation or tear 
of intervertical ligaments or disks, in the latter of which great pain 
would be experienced, when the patient should he assisted to stand 
on his foes and then dropped caufiously upon the heels. Them 
patients nri- nryr in iimj decree of rnmfort, are usually harassed 
by severe pain, though porimlic ami worse at niphf, preventing 
sleep. Symptoms indut^l from the persistent insomnia may end 
in R mild grade of mania, or even of delusions as to their friende,^ 
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eepecially where the doctor and relatives give out that there is no 
organic trouble present. The re&exes are greatly heightened, the 
musculature is frequently in hypertonia, due to irritation, and 
pseudo ankle clonun may exist. In the severer casca in this second 
class the membranes of the cord are congested or in subacute in- 
flammation, which may in time estend to the spinal cord itself, 
producing passive congestion or low-grade myelitis, which can be 
determined by the discovery of perBisteut ankle clonus, involve- 
ment of the bladder, either incontinence or resultant cystitis, and 
rectal incontinence similar to an ordinary myelitis. A typical case 
of this sort the writer has recently seen where hysteria has been 
pronounced, and yet where, in spite of a large recovery in a suit 
for damages, the patient still has the evidence of organic disease 
referred to. 

Diagnosis. — Simple hj'steria is distinguished by the absence pf 
a back injury. Itlalingering is told by the fact that the malingerer 
cannot consistently simulate the symptoms constantly. 

Prognosis. — The duration of traumatic hysteria is very indefi- 
nite, the hysterical cases at times lieing almost as persistent and 
chronic as in organic change of the cord. Where organic lesions 
exist we cannot hope for entire recovery. The pure case of hysteria 
may be well in a few months. That large class of chronic com- 
plainers are incurable hysterics or are the organic cases. 

Prognosis depends entirely upon the skill of diagnosis in distin- 
guishing the diflferent forms mentioned, and in our ability to com- 
mand proper moral pnd physical treatment of the respective forms. 
It is always most guarded, bnt it is probable that the patient 
in this disease more than in any other may recover promptly. 

Pathology. — This will vary from nothing (the first division) 
to (in the second class of cases) inflammation of muscles, liga- 
ments, or tendons, or tearing of fibres of the same structures. 
Periostitis, chronic congestion or inflammation of the meninges, 
and the final passive congestion, or degeneration of the neurones 
in the spinal cord, or hwmnrrhage within the cord may represent 
the pathological findings in the most serious cases. 

Treaiment of irmimniir hy.iterta consists in rest eurf for sev- 
eral months in the moderate grade, without organic lesion, or of 
psycho- therapeusis in the most available forms, including hyp- 
notism in these entirely functional cases. The rest treatment is. of 
course, absolutely essential where any organic condition either of 
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nervous system or surrounding tissue exists. It may be necessary 
in Bome cases, in addition, to procure fixation of the spine by 
the aid of pi aster- jacket or body brace, or by uicane of head exten- 
sion with the jury-mast. Thia is to be prolonged until the parts 
have healed or are greatly relieved. Counter-irritation over the 
spine by means of strong tincture of iodine, continued over several 
weeks, the use of blister or of actual cautery may he of great value. 
It must not be forgotten that possibly chipping off of a part of 
a lamina or a vertebral disk may occur, which must be searched 
for by means of X-rays in all cases, and if found, surgical pro- 
cedure should be resorted to. These patients ought never he given 
morphine, else we establish another neurosis, and if drugs are to 
be used, they should be administered sparingly, the indication 
being to quiet the central nervous system, in which the bromides, 
small doses of chloral, hyoscine, and belladonna may be of great 
service. In the functional cases also change of scene is important, 
and in any eases where damage suits are pending they should be 
got rid of at the earliest moment, the physician's duty being simply 
to give advice from a purely medical standpoint, or upon the wit- 
ness stand to state his knowledge of the form and severity of the 
disease from which the patient is then suffering. Much of the dis- 
credit Upon the profession will he dissipated when physicians learn 
to give their own opinions after sufiicient study in order to know 
what are the underlying conditions in this unfortunate class of 
cases. 

SALTATORY SPASM 
Saltatory spasm is so-called jumpers disease, a hysterical dis- 
order occurring in epidemics in Maine and Canada. It is known aa 
mirijachlt in Kiissia, and in Java as Inlak. When the patient 
attcmjits to stand tliere are strong contractions of the leg musdea 
which cause a jumping or springing motion. 

SALAAM CONVULSIONS 

Thia is a hysterical manifestation occurring in certain nation- 
alities, particularly the Malay race. The patient usually is in a 
morbid condition of mind, and without known canse will develop 
peculiar convulsive seizures, from which he is violently thrown to 
the ground in a prone position. Tliis will continue for some min- 
utes, or even hours, the patient finally becoming exhausted and 
passing into a rigid contraction of the general musculature. 



FUNCTIONAL NEKVOUS DISEASES 813 

WRITER'S CRAMP 

Sthontds: Artisan's palty; Jrrmer'a cramp; Oeeupalion neurosis 

The above are names given to allied conditions, usually of a 
localized nature, affecting the muscles of a part in spasmodic con- 
tractions, associated with more or less pain along the nerve-trunks, 
and frequently accompanied by wasting of the muscles involved. 
There are several types of the dis<'ase, depending upon the physique 
of tlie person affected and upon the nature of the occupation, as 
above indicated. 

Causes. — The condition ia fundamentally a form of nerve ex- 
haustion, and is probably central in the majority of cases, the 
neurones controlling particular movements being uxhausted as in 
neurasthenia. The main predisposing cause is heredity as to neu- 
roses, and secondarily, confinement and overwork, such as the 
constant application and overwork of a group of ranscles, especially 
when in a constant cramped position. To this primal pathogenesis 
must be added the irritation produced by the variety of metabolites 
formed in escess or improperly eliminated. Leucomaines may lie 
complicating factors. Some cases seem to be almost entirely local 
in nature. Tliese are the eases in which the central nervous sys- 
tem is not called upon for a proportional expenditure. 

The more localized types of occupation neuroses may be divided 
into muscular, neiiritic (neuritis or not), and arterial, depending 
upon duration and anatomical structures most injured. There are 
no absolutely fast dividing lines between these latter forms. 

Muscular Cases. — This comes on from sudden rather violent 
overuse of muscles, as in cases of brakemen or motormen. A sub- 
acute myositis is very likely set up in these cases. Tliey are usually 
of shorter duration than the other forms, and abate with the 
removal of the cause — i. e_., with rest of the affected muscles. 

Neuritic Cases. — Here we have a peripheral neuroais, which 
may pass on to a subacute peripheral neuritis. This class is mani- 
festly more severe than the other forms. Symptoms consist of 
tenderness along nerve-trunkB, accompanied by spasm of the mus- 
des when attempting to use tbcm, especially in the occupation 
which developed the neurosis. Pressure along the nerve-trunks, as 
is seen in telegraphers, who rest their elbows on the desk, will 
aggravate the condition, A continuing numbness of the affected 
part is another prominent symptom. 
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\'uscular Cases. — That iheae should be given as a type per S6 
may he ronsiderod dublouB from a neurologieul stand point, but 
undoubtedly the arterio-capillarj involvement is the primogene- 
gia of a number of cases, and the dassiUcation seems at leaet 
to btJ warranted clinically. In these cases the nervi vasori and 
Taso-motor nervoe are irritated. In such cases there are none of 
the cardinal symptoms of the ordinary cases of writer's cramp, no 
aevere spasm or paresis of muscles, but pariesthesia of fingers aud 
forearms. Finally, along with delayed sensations of all forms 
(but little tenderness), there is particularly a clamininess of the 
parts so affected. These eases are distinguished from aeropanes- 
thesia by the fact that there is evident pressure cause for the 
peripheral irritation and from the fact that marked arterial scle- 
rosis is found wanting. The arterial cases may also be divided 
into the neurasthenic and non-neurasthenic. 

The muscular class of cases are the more frequent, and from 
the fact that the muscles are more affected; and in which treat- 
ment is the more prompt in producing results. The prognosis, 
therefore, is much better in this class of artisan's palsy. 

The neuritie class are the usual cases described in classical arti- 
cles on the subject, and are the most persistent ones, in which there 
is almost constantly a background of neurasthenia complicating. 
Such patients are usually emaciated and suffer from insomnia and 
anoresin. Morris Lewis has best described this disease.' 

Prognosis. — In the vascular cases this is good in the absence of 
neurasthenia; and the patient will recover, as a rule, with the gen- 
eral upbuilding of health after the occupation has been abandoned. 
In a study of some 50 cases of artisan's palsy, at the Infirmary 
for Nervous Diseases, occurring over some twenty-five years, the: 
writer made a study of the Remote Results of Artisan's Palsy' 
with the following conclusions: That with the proper kind of- 
treatment, and if persisted in, these cases oiTer a better recovery i 
than was formerly supposed. Two to five years seems to be &,'< 
fair time for cure in the average case of neuritie type. Whet 
the central ner\ous system is involved we have the terminal stafgB^.f 
of irritation (nenrasthenia), most unpromising for complete 
Muscular types offer the most favourable prospect for amelior 

' Tlie Nenrologic DisonliTS ot Writers ftnd Artiiuna. Pep|)er'a Systooi a| 
HcdicJDe, vol. v, pji. 504-JS42. 

* TJniTerBitj of Peiina. Medical Mu)cni:ine, Hay. 1897. 
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tion; here no remote conditions need be entertained, and stop- 
ping the progress of the disease will generally produce rapid 
recovery. The hybrid caeett I have designated arterial type are 
aiso very persisting. In proportion ae arterial sclurosia is absent 
and external irritation is prominent will the hope for complete 
recovery be gratified wilhin six months to a year under the proper 
• kind of treatment. WTiere the disease lasts beyond a year, the 
remote effects are arterial scleroeis, probably induced by the vaso- 
motor irritation of such long duration; then the deposit of lime 
salts will of course continue with some remissions, as is the his- 
tory of tliis form of arterial degeneration. 

Trmtmenl. — The use of antirheumatics, such as potassium 
iodide, the lithic salts, and sodium salieylate, are of great advan- 
tage in those eases where rheumatic diatheses prevail. The use 
of nitroglycerin or ergot will he of value in the arterial cases with 
constriction or relaxation respectively through action upon the 
vaso-motor nerves. Nutrient drugs such aa cod-liver oil and 
the hypo phosphites will be of help in cases associated with mal- 
nutrition. Fresh air and sunlight should be insisted upon in all 
cases, also relaxation from overwork. We should employ hfflmatics, 
such as Blaud's pills, in cases of aniemia. Since the psychology of 
the disease is to produce a peculiar morbid depression, it is impor- 
tant for the physician to gain the confidence of the patient and 
stimulate him to the thorough realization of the need of careful 
treatmcut. The local measures of value, which should he contin- 
ued for many months, are massage, galvanism, and hot local bath- 
ing to the part from three to five minutes daily, in cases where 
there is considerable pain or spasm. In some cases a splint should 
be applied to the affected member in order to afford relief of 
spasm by enforced rest. Treatment of existent neurasthenia is 
absolutelv essential for success. 
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VASOMOTOIl AND TROPniC DISOBDEBS 

SvNOKrus; Parrj/'e diseaae {IS26); Oravea'a dtaeaae (1835); Btmedoic'a 
rfi*Mwe (1840). elf. 

EXOPHTHALMIC COlTRE 

This is a dtBca^e characterized by rapid heart, exophtbalmoe, 
enlargement of the thyreoid gland, and by disturbance ol the 
vascular pj'stem tlirough functional disease of the sympathetic 

nervous Bystem. 
^^^^^^Hf^^^HH^^HH — are 

^^^^^^^^^^^^^^^^^^^1 a functional 

^^^^^^^^^^^^^^V^^^^l the 

^^^^^^^^^F ^^^1 system is held by most autbor- 

^^^^^^^^^^ ^^H ities. Exciting causes are 

^^^H^^L V^^^^H^^I frigbt. auto-tntosi- 

^^^^KS^^ ^^^ ^^^^H cation, r>r 

^^^^^B '^^^^^H ''I'^^ly allied to simple goitre, 

^^^^^^M^^^^^B^^^^I cases fre- 

^^^^H ^^^^^^^^^^^1 qiK^ntly are Whether 

^^^^^H ^^^H^^^^^^H or the thyr- 

^^^^ ^ ^^^^^^^^1 '""''^ function has primarily 

^^ ^^^_^^^ ^^ '•* ^'' "'*'' *^™^^'s diseaae is 

^^^^^ r M etill debatable. 

1 1 Those contending for this 

f ^^^^^^v« "^^^B* V V «! consider that there 

excess of secretion (hyper* i 
tbyrea). an against the lack 

yi». «-aw»«HiL-ia Uo,Ta>. Pkox- „f ^^^^ j^^retion as a cause of 

IXBNT Bru AND TBIKEOID GlIND. I 

(Howard Huspit*].) ^"^ development of myxofr- j 

dema (atbyrca). The age oS. \ 

onset is usually between the twentieth and thirtieth years, and ^A 

is sometimes seen in several of a family. Some observers cow 

that the affection is dne to a lesion in the oblongata. 
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Symptoms. — Tliero iire two typt-s of tliis disuiiso, namely, the 
arvte and the chronic. The former type may develop with great 
rapidity, following an attack of vomiting and diarrhmu, tachy- 
cardia, and throbhing of the arteries. Such t^sea may die in the 
attack as early as the third day of the aSection. Marked cerebral 
Bymptonis may be present in this furm. More frequently the grad- 
ual onset prevails, the three cardinal symptoms varying in order of 
onset. The cardinc and vascular symptoms are usually first to 
develop, ihe patient complaining of palpitation and dyspncea. The 
pulse is found to be increased in force, the apex beat is In the nor- 
mal position, and the carotids and abdominal vessels may be throb- 
bing visibly. Occasionally capillary and venous pulsation may be 
seen in the hands. At its height the pulse rate may be from 140 
to 160, or even more in some cases. It seldom drops below 95 
per minute. Emotion tends to increase the heart action, and on 
exposure of the akin on the chest a transient hypera.>mia quite fre- 
quently can be seen. Basic raurmurs are not unusual. Long- 
standing cases may present cardiac hypertrophy. The heart 
sounds become greatly accentuated, some eases having been record- 
ed where the heart-ltfat could be heard several feet away from the 
patient. Usually exophthalmos follows next, and is readily recog- 
nised by protrusion of the eyeballs, and also by the lids not com- 
, plet«ly covering the sclerotic eoat. The protrusion may sometimes 
' cause semi-dislocation of the eyettalls. Vision usually remains in 
a normal state. Von Graefe's sign, consisting of the inability of 
the particular lid to follow the downward movement of the eye- 
ball, though striking, is not a frequent symptom. Stellwag's 
sign consists in a greater width of the palpebral aperture than in 
■ health owing to the retraction of the lid, this usually being found. 
The patient winks infrequently. Occasionally there is lack of 
convergence of both eyes. Tlie optic nerves are seldom affected, 
but pulsation of the retinal arteries is common. The thyreoid 
swelling usually appears with Ihe exophthalmos. It is generally 
symraetrieal, but seldom as large as in ordinary goitre. The blood- 
vessels are nmch dilated, and the gland is occasionally seen to 
pulsate; in either instance a thrill may be felt, or on auscultation 
we discover a bruit or even a loud systolic murmur. Motor symp- 
toms consist of fine general tremors. The patient becomes amemic 
and emaciated. Tie may be slightly feverish at times. Vomiting 
or diarrhoea may exist and are usually paroxysmal in occurrence. 
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Utt;at cuinpluliil gouiTiilly iu made or thrabbing m.-iif^:i(iu 
the head, accompftnied by a smiso of flusliiiig and litat with profuse 
perspiration. The skin will be found, when carefully examined, 
to be pigmented, favouring Addison's disease; or pjitelies of leuco- 
(lerina, or atrophy of pigment and urticaria may exist, as may 
also areas of solid a-dcma. Myxcedema has been found to coexigt 
with this affection. The patient ia also of irritable temperament 
and of changeful diBpoeition, mental depresaion very frequently 
occurring. Acute mania may develop. A sense of giving way of 
the legs, a muscular weakness, may exist. There is great diminu- 
tion in the electrical resiBtance, which may be due to moisture of 
the skin from vaso-motor dilatation. Bryson has noticed that the 
chest expansion is greatly diminished. Breathing is hurried and 
shallow, .\lbuniinuria and glycosuria are not usual symptoms 
found present upon froqncnlly examining the urine. Polyuria, 
hyperidrosis, and uedema arc usual. Subnormal temperature 
might occur. 

Prngnosig. — This disease usually lasts for many years, but after 
six months' time it may disappear. Complete recovery is, as a rule, 
veri' rare. Instances are rccordeil nt the acute form reeovering 
withui the same period of time as its development — a few days. 

Pathology. — This is inconstant. The heart is often dilated. 
Fatty change of its walls may be present. The lobes of the 
thyreoid are large, firm, and pulpy. Colloid degeneration and cyst 
formation may be found. The vessels are thickened and athe- 
romatous. There is proliferation of connective tissue through- 
out the gland. In the bulb and cord hemorrhages have been 
found. 

Treatment. — This consists in rest, the absence of worry, 
abundance of sunlight and oxygen: the use of galvanism, placing 
the positive pole over the apex of the heart and a Y-shaped divi- 
sion of the negative pole upon each side of the neck over the cervi- 
cal sympathetic, with from 3 to 10 milliamp&res, once or twice 
weekly, has proved of value in our hands to lessen the rapidity 
of the heart. The use of strophanthus in continuous dosage is o( ' 
advantage for the cardiac irritability; where there is great vaso- 
motor disturbance prominent, the use of digitalis or its product*, 
especially digitaline (i grain t. i.d.), will prove of value. The I 
alterative and hwrnntinic effect of arsenic, especially when coto^ ' 
bined with iron, will prove a boon in antemic cases. Ergot kkM 
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reiwmuicinlud by aouio writers. Tiiifluiv ut bt'liiKloiuiH will vury 
fretjiieDtly give relief, and should be ])Lislied to the phyeiological 
limit. Resort to the rest-cure may be a necessity in the worst of 
cases. Tho application of Leiter's tul*, or nn ice-bag over the 
heart or lower part of the ii'.'ok, frequently gives relief. Organo- 
therapy has not been successful in the majority of cases. Surgical 
treatment cannot be recommended, although several recoveries 
have already' been reported after excision of the cervical sympa- 
thetic or part of the gland itself. 



CLASS-BLOWER'S DISEASE 

This is a vaso-niotor neurosis, due primarily to sudden Increase 
of blood pressure and the forcing into the blood an excess of 
o.\ygen caused by the patient blowing into the blow-pipe, fol- 
lowed by a deep inspiration when the mouth is removed, at which 
time the blood becomes overaerated; the latler being the real cause 
of the cardinal symptoms of the disease. The former is productive 
of emphysema of the lungs, which, therefore, is a common com- 
plication. Dizziness is a marked symptom, and is an exaggeration 
of what can be produced by respirations deeply and rapidly taken 
during health. In these patients there is a beginning hypertrophy 
I of the right ventricle, accentuation of the second aortic sound, 
[ and an increased pulse volume and rate. There soon results ex- 
haustion, djspniea, and a rapid running pulse, the patient com- 
plaining of fulness of the head, and while exhilarated is unable 
to eo-ordinate properly. This is due to overstimulation of the 
central nervous system. Mental anxiety is pronounced. 

Pathology. — This is, as indicated, overoxygenation of the blood 
[ primarily, with sequent hypertrophy of the heart and vascular dis- 
ease in chronic cases. 

Prognosis. — When once firmly established the prognosis is ab- 
solutely bad if the patient continues the occupation. These cases 
very seldom live after fifty-five years if they continue work at the 
same trade. If the occupation is stopped, it may be that the 
patient may live quietly in comparative comfort for some years. 

Treatment. — The patient should quit glass-blowing. Employ 
antispasmodics, such as lobelia, where the emphysematous symp- 
toms are predominant: nitroglycerin to steady the circulation 
and overcome dilatation nf the peripheral vessels. It must be re- 
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in«iubitn.-d Itinl then* is a possibility ol cercbrn] liit-niorrliage in 
twu with arterial wk-ronis. Here tht- trentiiieiit is dirooted to apo- 
ptexv. TbMc t'0inpli(-.nte<l cases are generally fatal. 

SUDDEN CHANGES IN HAIR 

lliii) raro Iniiiliif condition occurs, as a rule, as the result of 
fCrave mental criw's in liTc or extreme fright. 

Symptoms. — Tlie |iatient after severe psychic shock, as indi- 
cated, may notice within a few hours to several days a sudden gray- 
hiR of the hair in streiiks or in entirety in a given area ; usually of 
lliu ncalp and eyebrows. In some cases an alopecia will precede. 
ncconipamcd by erythema or with distinct dermatitis in the area 




afTceted; and when the hair retums the absence of colour will be 
noted. Tlie hair, as a rale, remains without colour {gray or 
white), and may be disposed to fall out from time to time, depend- 
ing upon the mental condition of the patient as well as the antri- 
tion of the body. The hair change may result in universal and 
permanent nlo]x.i'ia alone (Fig. 68). 

Causes. — The writer has records of two cases produced by 

shock, one in a mtile, communicnted personally by Dr. E. Pearce, 

of Ohio. Here the hair turned permanently gray in one night, the 

man having Ix'cn frightened during the civil war by rapidly fired 

> A^roerican Mpdkine, Di^. 28, IBOI. 
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caDiiuii. AiiotliLT tase un- 
der our care is of a youn^; 
woman, fiiUowing a dix- 
appointmeot in love, IW 
hair having drojipeil out 
and then shortly regrew, 
being perfectly white ( Fig. 
67). Psychic trauma U 
the cause. 

Paihology. — This is in 
an indefinite state, conBict- 
ing in the absence of de- 
poeits of colour matter, 
which must l»e dependent 
upon some trophic disturb- 
ance of the nervous eys- 
tem similar to other dys- 
trophies. Metchnikoff has 
described the amtrboid nc- 
lion of certain leucocytes 
which he designates pig- 
men tophytep. 

Prognosis!. — This is 
good so far as the health 
of the patient ia con- 
cerned. The hair seldom 
returns to its normal col- 
our again. 

Treatment. — Best and 
tonics are essential. Orugs 
to stimulate the aweal- 
glands and to favour tin' 
doiMisits of normal colour- 
ing matter would be indi- 
cated, such as pilocarpine 
and iron. The static 
breeze as a stimulant l<> 
the surface of the skin is 
indicated. The use of 
phosphorus and strych- 
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nine; or the nuclein boilics, or orgiino-lhorupy, as llivrcniil i^xtract, 
may proTe of service in tiie treatmeut of this UQCoiTiiuon affection. 

HYPEROSTOSIS CRANII (CEPHALOMECALY) 

Thia disease is allied to osteitis deformans, originally described 
by Sir James Paget, of London, in a report of (he first ease, 
November 24, 1876. When the disease is limited to the cranial 
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bones largely, as in the case shown in the two photographs, it is, as 
already designated, hyperostosis cranii : and becomes a neurological 
affet'tion only in its relation by contiguity of the enlarged bones 
to the brain mass. 

This affection is a trophic disturbance, involving tlie bones of 
[ the sknll, the rest of the bones of the skeleton being but little 
> TruisBctinns of the PnthologiciU Society of Philadelphia, vol. xviii, 1897, 



VASO-MOTOR ANT> TROPKTO DT80HDERS 323 

or not at all involved. TlitTu arc two types' of crauiul oiilarge- 
Tnents : 

(a) Upper-head type. 

(6) Lower-head type, where the mahir bones become involved 
and produce the leonic appearance. The face and head present an 
oval with the base up. The bony overgrowth may begin as early 




as the twelfth year, and wsiially it is not later in onset than the 
twentieth year. The condition is undoubtedly a bony dystrophy. 
Syniptoms.—The symptoms of this disease are very indefinite. 
There is usually mental apathy, a state of mental hebetude, and 
occaajoaally a condition of what we might call "queer." The 
' J. J, Fntnam, Trans. Am. NeuroloKicftl Society, Jime, 1895. 
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patiriil ir.av aU.j siiff^T from a dull lu-a.lathc. Thi- l-njiv ^^iilarf;!.-- 
ment is grudual, the hearing hocomos affected in some t-afies, aud 
the hairs are noticed to hecotno coarse, and even may fall out to 
some extent, Tlie case may die of osthenia after many yoars, or 
he may be carried off by some intercurrent malady, such as pneu- 
monia, or chronic interstitial nephritis. 

Pathology. — This eonsiste of a slow ostitis. The chronic in- 
flammation shows under the microscope irregnlarly enlarged Ha- 
versian systems, atrophy of bone ccUb, loss of osteophytes and 
osteoclasts, and the conversion of parts of hone into mere fibroU'» 
tissue. On the surface of the bone there is, as a rule, a condensing 
ostitis. There is frequently cerebral arterial sclerosis in marked 
degree. 

Diagnosis. — This lies between the disease in (jnestion and 
spurious forms of hydrocephalus; but the lack of exophthalmos 
after prolonged cephalic enlargement with other signs of hone 
thickness would militate against the latter. The case reported by 
the writer (Figs. 69 and 70) occurred in a woman seventy-two 
years of age. Here the skull-cap proved to l>c U inch in thickness, 
and as far as I can determine is probably the thickest on record. 

Treatment. — The treatment of this condition is, of course, 
in cogniio. Nutritional measures and probable lK>ncfit from 
organo-therapy should be thought of. Antisyphilitic drugs should 
be tried in all cases. 



ADIPOSIS DOLOROSA 

This is described by Dercum as a disease of adults in which 
there is a deposition of fat in various parts of the body seen in 
the form of bunches or nodules, becoming uncircumscribed after- j 
ward, and accompanied by pain, diminished sensihility. and great j 
muscular weakness. There is the sensation as of a bunch of v 
transmitted to the hand on palpation. Some 1.5 or more cases have J 
been reported by Dercum, Henry Kwald. Peterson, Lovelanfl, J 
Spliler, Eshner ei ah 

Diagnosis. — This condition muBt not tte confused with myx- 
tedema, since in the former changes do not occur in the hands and I 
feet, and there is an absence of mental symptoms. Ordinary adi- 1 
posis also nffpctfi the hands and feet. Tt is not painful. 

Pathology. — This consists in deposition of fat as deacribj 
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in all probability due to a central trophic disturbance. Degenera- 
tion of the ultimate nerve filaments has been found by Burr and 
McCarthy, of Philadelphia. 

Progtiasig. — This condition may last for many years, the 

^jat dying of astbeiiia or fatty J egen oration of the heart. 
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Trealmenl. — ^Hygienie measures are to be employed; living in 
the open air, the iise of thyreoid gland extract, and massai^e may 
all prove of value by aiding cntaboliam. 
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FACIAL HEMIHYPERTROPHY 

This is a condition of overgrowili of the soft tissues and bonee 
of one side of the face, being the exact opposite to that of facial 
hemiatrojihy. Care must be oheerved not to confuse this affec- 
tion wiUi fat-ial hemiatrophy, in which the normal side would be 
mistaken for the atrophied side of facial hemiatrophy (sco below). 

Palhotogy, — It is supposed to be a trophic disturbance of the 
central nervous Bjatem. Tlie tissues are hypertrophied. 



FACIAL HEMIATROPHY 

Ip a disease characterized by progroesivo wastiufi of the tissues. 
particularly of the bones on one side of the face; starting in child- 
hood, but in some instances at middle life. It usually begins dif- 
fusely, but in some eases at a single point on the skin and grad- 
ually spreads, involving at first the subcutaneous tissues, then 
the muscles and bonee, and particularly the upper jaw. The 
atrophy is sharply limited at the middle line, the face looking 
as though it was made up of two halves from different personi?. 
The colour of the skin changes and the teeth fall out, due to the 
wasting of the alveolar processes. Even the orbit is seen to become 
atrophied on the affected side, and the eyeball may become 
shrunken. There arc instances on record in which the disease was 
bilateral, and in a few cases where the atrophy extended to the 
back and arm of the eame side, the face was also affected. It is a 
rare affection, only 97 cases being gathered from literature by 
Sachs, of New York, 

Palhology.—ln one of the few autopsies made by Mendel he 
determined the terminal stage of interstitial neuritis in ail the 
branches of the trifacial nerve from their origin to the periphery, 
more severe in the superior maxillary division. In a case reported 
by Homen a tumour was found pressing on the Gasserian ganglion. 

Diagnosis. — This is not difficult, since the appearance is most 
Btriking, Facial asymmetry associated with wry-neck, which, devel- 
oped in the early childhood, is the only disease with which it may 
be confounded. The torticollis would make plain. 

Treatment. — There is no treatment known at the present time 
that has a curative tendency in this affection. The hygienic care 
of the patient should be very strictly pursued as well as supportive 
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measTircH, and no doubt the progress of the disease c 
vented to some estent in a few instances. 



I be pre- 



DERMATITIS GANGRENOSA NERVOSA 

Gangrenous dermatitis of nervous origin is a trophic affec- 
tion, coming on suddenly and periodically. In individuals of neu- 
rotic stock it ia mo?t commonly seen, and sometimes it is present 




in patients that are of good health otherwise. The attacks of 
superiicial gangrene in thia rare disease the record of the follow- 
ing case will well demonstrate: 

A. B., aged twenty-six, white, hysterical, bnt of 



THEATISE ON JTEBVOTTS DISEASES 



physique, no organic disease existing at any time. During one 
night sbe may develop patches of irregular serpiginous dry gan- 
grene of the superficial layer of the derma upon the hands and 
tnink. This change is most striking, and may occur during a 
single night. The sphacelus sloughs off, leaving chronic ulcera- 
tion, which heals slowly under antiseptic treatment within a few 
weeks. There is no constitutional disturbance at any time. 

Pathogenesis. — These cases are very difficult to explain, but 
they must depend upon some transient trophic functional disturb- 
ance of the central neuron, with probably an auto-intoxication; 
the fundamental cause being instability of the central nervous 
system. 

Prognosis. — The patient may live for many years suffering 
from recurrent attacks, and finally recover altogether. 

Treatment. — This is largely prophylactic in that of upbuild- 
ing the nervous system (perhaps by rest-cure). Cliange of scene, 
outdoor life, and hypemu- 
trition may avail towards 
l)revcnting attacks. 

MYXCEDEMA 

Tiiis is a disease ehar- 
oclerized bymyxtedcmatous 
degeneration of the subcu- 
lancous tissues in youth 
or adult life. It occurs 
more frequently in males. 
The affection is due to dis- 
ease of the thyreoid gland 
in wliich there is defect of 
internal secretion of this 
organ. Wlien the disease 
begins in early life the 
name uporaclic rrelmism is 
applied : and when it oc- 
curs as the result of extir- 
pation of the thyreoid 
nipriva. Myxtedema occnts 
more frequently from about the thirtieth np to the fortieth year of 





hicmor- ^| 
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age. It may follow erysipelas, rheumatism, persistent 
rliages, or syphilis. 

Si/iiiptoms are of mental obtundity with the physical sign of 
enlargeinent of the body through a universal deposit of myx- 
oedematouB degenerative material in the subcutaneous tissues. The 
patient seems tieshy, but the akin is harsh, dry, and sallow-looking 
rather than normal in colour. There is no true ledema. The ex- 
pression becomes blank, the patient complains of great feeble- 
ness, the lijts and lobules of the ear and eyelids thicken. The intes- 
tinal tract is torpid, the secretion of the kidneys is but little. This 
condition exists for some years without much change from month 
to mouth. The face is round, in contradistinction to the face in 
Paget'e disease or in acromegaly. The hands are clubbed and 
puffy, not " spade-like," as in acromegaly. 

Proifnos!s is good as to improvement, wonderful results lieing 
obtained by means of the use of the thyreoid gland internally, this 
making up for the deficiency in the diseased body. 

Treatment. — The extract of the thyreoid gland may be given in 
grain doses, three times a day, gradually increased until palpita- 
tion of the heart may be produced. This must be kept up from time 
to time as the appearance and weight of the case will indicate. 

SCLERODERMA 

Is a condition of diffused or localized induration of the skin. 
There are two types: the circumscribed, which corresponds to the 
keloids of Addison or to morphnea; and the diffuse, in which 
large areas are affected. This disease affects females more fre- 
quently than mu!pB, and occurs in early middle life, althmigh it 
is seen in spurious form in babyliood— the so-called nclerema 
nninatorum — by pome said to bo a different affection. This latter 
disease has occurre<l only in the French and G('rman races so far 
as reported. It may at times be of specific origin. 

(1) The form mostly seen in this country is the circumscribed 
type. The patches range from a few centimetres in diameter to the 
size of the hand or larger, are waxy in appearance, and to the touch 
hard, brawny, and inelastic. There may he a precedent hyperemia. 
Following these manifestations pigmentary changes of the skin 
occur either of excess or absence — leiirodrmia. The sensory dis- 
turbances arc rare. Perspiration is diminished or atx 




type is much more common in women than io men, and is situated 
about the necic and sometimes along the courses of the nervea. 
Patches may develop with great rapidity, and may last but a few 
days or persist for years. 

(2} The diiluse form, though less frequent, ia more serious. It 
appears in the face or in the estremities. The patient notices 
that the skin is unusually hard or firm, and there is a sense of tense- 
ness in making accustomed movements. Gradually a brawny in- 
duration develops, the skin becomes united to the subcutaneous 
tissues, and it cannot be picked up or pinched. The skin may look 
natural, but more commonly is glossy, dry, and unusually smooth. 
This form is apt to affect, in order, the upper e.itremities, the 
trunk, the head or face, the upper portions of the lower extremities, 
and least frequently may become universal. Occasionally sensory 
disturbiinces are found, the disease may last many years and recov- 
ery may occur, or rarely it may be arrested. Rheumatism and endo- 
carditis may complicate, or it may he associated with Reynaud's 
disease as reported by Mackenzie. The patient may be carried off 
by pulmonary or renal disease. 

Pathology of the disease is unknown, probably a tropho-neu- 
Tosia dependent upon changes in the arterioles of the skin, leading 
to connective-tissue over^owth. 

Schrodactylie is the same disease manifested by symmetrical 
involvement of the fingers, which become shortened, deformed, and 
atrophied. Ulcerations have been met with, also great deformity 
of the nails. This disease is occasionally associated with sclero- 
derma proper. 

Trealmenl consists in mixed luetic medication and in thyroid 
therapy. 



AINHUM 
This is a rare condition occurring in the negroes of Brazil, 
India, Africa, and occasionally in the Southern States. It is con- 
fined to the toes, usually tlie little toe. It commences as a furrow 
on the line of the digi to-plantar fold, which gradually deepens, 
the under side of the toe enlarges, usually without inflammation 
or pain, and the toe drops off. The condition may last for years, 
however, before spontaneous amputation follows. Treatment has 
proven futile in all cases- Antisepsis would be indicated. 
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ACROMEGALY 

This is a distrophy characterized by abnormal enlargement 
chiefly in the bones of the face and extremitieB, The word was in- 
troduced by Marie,' and means large extremities. The disease 
occors as frequently in both sexes and usually begins about the 
twenty-fifth year, although it has occurred much later. Syphilis, 
rheumatism, and the specific dineases have preceded the develop- 
ment of this malady, but probably have no special connection with 
it. -Disease of ihe pituitary body is said to be causative. 

Symptoms. — In a well-marked case the signs are characteris- 
tic. The hands and feet are greatly enlarged ; fingers are sau- 
sage-shaped. The joints are freely mobile. The hypertrophy is 
general and gives a spade-like character to the hands. The wrists 
are frequently enlarged, the arms rarely aifected. The nails are 
broad and large. The lips and tongue are enlarged. The head 
is increased in volume (oval, with base down) ; the face more so 
in proportion, which latter becomes elongated and enlarged in 
consequence of the increase in size of the superior and inferior 
maxillary bones. This was espeeially noticeable in a case coming 
under the writer's care, which was also accompanied by bitemporal 
hemianopsia and mental stupor. The lower jaw in particular 
enlarges and frequently protrudes beyond the upper. The alveolar 
processes are widened and the teeth separated. The eyelids are at 
times thickened, the ears greatly enlarged. At times the tongue 
becomes hyper trophied, and later in the affection kyphosis may 
develop and the hones of the thorax may slowly enlarge. With it 
all the skin may seem quite normal, but occasionally may become 
coarse and flabby, never having the dry, harsh appearance of the 
skin of myxedema. The patient is depressed in spirits and phys- 
ically weak. There may be hyperidrosis, loss of sexual power, fron- 
tal headache; or bitemporal hemianopsia due to ventral pressure 
of the enlarged pituitary body upon the optic chiasm. 

Pathology. — In addition to hypertrophy of the bones grreat 
cystic enlargement of the hypophysis (pituitary body) has been 
found. The disease is no doubt a nutritional disturbance analo- 
gous to myxtedema, and is probably due to disturbance of function 
of the pituitary body. Organic change in nerve tissue is absent. 

Diagnosis.— The congenital progressive hypertrophy of trunk, 
'BevuedeMM., 1886. 
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arms, or legs — tin.- nn-ciiUeil giant growth — in esisily recognisud. In 
this tliere are never eye sjmploniu. 

in the osteitis deformans of Paget the Bhafte of the long bones 
are involved; and in the head the bones of the cranium, but not of 
the face, as Marie stateB. In Paget's disease the face is triangu- 
lar, with the base up ; in acromegaly it is ovoii] or egg-shaped, with 
the large pole down; while in niyxoidema it is round. In hyper- 
trophic pulmonary osteo-arthropathy, while enlargement of the 
hands and feet occur it is chiefly in the lower three- fourth a of 
the forearm and legs, but there is not any involvement of the 
face. (See below.) 

Prognosis is bad as to cure. Sometimes the patient can be 
bettered by general hygienic regime. Thyreoid extract and pitu- 
itary body have been recommended, and much good has resulted 
from their use. Alteratives, hot baths, rest, and sunshine may tend 
to stay the process. 

The liability to sudden death must be remembered, as in the 
instance of a typical case under the writer's observation. The man 
apparently died of heart failure of reflex origin, he having fallen 
over while at work, and when in average physical health. No 
autopsy was permitted. 

HYPERTROPHIC PULMONARY OSTEO- 
ARTHROPATHY 

Marie has given the name hypertrophic pulmonary osteo- 
arthropathy to a queer disorder characterized by enlargement of 
the hands, feet, and of the ends of the long bones, chiefly of the 
lower three-quarters of the forearms and legs. The bones of the 
skull and face are not involved. The terminal phalanges are much 
spread with both transverse and longitudinal curves. The nails 
are also enlarged and much curved over the ends of the phalanges. 
Scoliosis and kyphosis have both been met with. It is a chronic 
disease, and in nearly all instances has been associated with some 
long-standing affection of the bronchi, lungs, or pleura — hence its 
name — of which sarcoma, chronic bronchitis, and pulmonary tu- 
berculosis have been the moat frequent. It may develop in those 
who have had syphilis. It is more common in adult males. 
Thfiraburn' has collected some SO cases of this rare disease and 
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otiiera have beoii reiwrted Binee. We liuvc fewn 3 cases. Dull 
pain in the extremities was a symptom in each patient. 

Pathology. — This is very obscure. Marie suggests that the 
toxins of the pulmonary disease are absorbed and irritate bony 
and articular structures. Thornburn believes it is a benign 
chronic tuberculous affection, The nervous system may be at the 
bottom of the disease; it is very probably a trophoneurosis, 

Treatment should consist in combating the pulmonary disease. 
The use of cod-liver oil, hypophosphitee, and nutrients may thus 
be of service. Protection of the parts from cold is essential. 
Ichthyol ointment (1 dram to J ounce) may have some soothing 
influence through its sorbcfncient effect. Antisyphilitic treatment 
should bo carried out faithfully. 

ARTHRITIS DEFORMANS {Rheumatoid Arthritis) 

/THiology. — Dr. John K. Mitchell, Sr., contended that this was 
a trophic nervous disease as long ago as 1827. Therp seems no 
better place to classify this disease. It is a trophic affection in- 
volving the smaller joints of the hands and feet; occasionally 
the larger joints. It is characterized by changes in the cartilages 
and synovial membranes, with periarticular formation of bone and 
great deformity (see Figs. 75, 76, and 77), The association of the 
disease with shock, worry, or grief will support the theory of its 
nervous origin ; also its similarity to arthropathies, as of tattes. 
The symmetrical distribution of the lesions, the skin and nail 
changes, and muscular wasting out of proportion to the joint mia- 
chief point towards a trophoneurosis, 

Ord regards the disease as similar to progressive muscular 
atrophy due to primary changes in the cord ; or to peripheral irri- 
tation, as of trauma or uterine disease, these causing secondary 
changes in the cord. Females are much more liable to the disease 
than males. In Garrods table of 500 cases it occurs in females 
411, and in males 89 times. Exhausting disease, such as prolonged 
sepsis or typhoid, may precipitate it. 

Symptomatology. — The disease may begin in children (six to 
twelve years), in old age but rarely. It usually originates between 
twenty and thirty years of age. Hereditary influence favours 
early development. It has no more predilection for the poor than 
the rich, and I have seen it in the most lowly as well as in the 
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best Btock in Aniericii; though in EoglaDd and on Ihc Continent 
the poor, from given etatiatics, suffer most. There are three 
foriDs of the disease: (1) The general progressive form; (2) the 
partial monarticular form; and (3) that in which Ueberdeen's 
nodositit'B are prominent. In the latter form "little hard knobs" 




FlO. THl— ABOLirriNATlON, pATEtL* TO TlBU «sii Srill.l-ViTlON OF KnEE, IS 
RBBDM1.TOID ABTHRiTtg. X-n; pbotogrspb (kiadneu of Dr. R. P. (.'uroniUK, 
Howard Hoipitkl). 

develop gradually at the sides of the distal phalangett. These occui 
later in life in the average ease (thirty to forty years or over). 
Such Bubjects may have had digestive troubles. The joints may at 
first be swollen or red, especially when injured. The dorsal sur- 
face of the second phalanx increases in size, giving the character- 
istic appearance of the joint. Charcot contended that urate of 
soda is never deposited. These patients Bcldom have involve- 

i.ANE MEDIWL LiBRARX 
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■ nicnt of larger joints, although exceptions do occur. (Soe FisfB. 
75 and 77.) 

Of the pj-ogresaive form there are two types, acule and 
chronic. Many joints may be involved at first in gweUing, red- 
ness, distention of synovial sheaths and burste. It is inure com- 
mon in women between twenty and thirty and after prolonged 
lactation or rapid childbearing. Remissions may occur. The 
chronic form is the most freqnent. Pain on movement and slight 
swellings due to etTusion into joints and the periarticular sheaths 
Are the first symptoms. Pain is, however, an extremely variable 
symptom. Gradually the shape of the joints is greatly altered, 
partly by the great thickening of the ligaments, and still more by 
retraction and atrophy of the muscles. 

Crepitation can be felt on movement due to eburnation of the 
articular surfaces. The joints finally become completely locked, 
not by true ankylosis, but by the osteophites, which, as Osier de- 
scribes, arc like the ring bones in horses. Spurious ankylosis may 
occur also from thickening of the capsular ligaments and by 
. fibrous adhesions. Contractures and contractions occur and bring 
about most marked flexion of legs upon the thighs and the thigh 
upon the abdomen. In other eases the muscular wasting is so 
rapid that central disenae will again alone explain their pathology. 
Fortunately in some cases the fingers and toes are not so much 
involved, and the patient is able to knit, etc. Numbness, tingling, 
pigmentation, and glossiness of the skin exist. In the worst cases 
all the joints of ike extremities become locked and the paiieni lies 
curled up in bed helpless. Conservatism of nature and compensa- 
tory function are beantifully demonstrated in some of these pro- 
nounced cases, however; the patients frequently accomplishing 
under great difficulties many artistic designs where the talent 
esifits- 

The partial or monarticular forms are found mostly in the 
aged, and are particularly seen in the knee, hip, shoulder, or spinal 
column (spondylitis deformans). (See Rhizomyelitiue Spondyl- 
itis.) If in the hip, the term morbus coxm senilis is applied to 
- the affection. Injury fre<)uently precipitates cases involving one 
joint. This form occurs particularly in men. We have one such 
case. 

Diagnosis. — Arthritis deformans should not be confused with 
rheumatism or gout. The monarticular form of simple local 
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artliritis 16 cbaruflerizt-ii by more pain than in arthritis defor- 
mans, also by thickening of the capmile and tlic ligaments, and if 
neuritlH exists with it, a greater wasting of the shoulder-girdle 
muBcles. Arthritis deformans also differs from ehroQie rbeuma- 
tisni in the existence of estensive structural alterations espotiully in 
the cartilages, according to Adams, I'lilkoluificatly, too, the 
changes in the joints differ essentially from those of gout iu the 
absence of deposits of urate of soda. No definite microscopic 
change has been found in the spinal cord in arthritis deformans, 
although there must be some morbid physiological process here as 
a causative factor of this singular affection. 

Trealment. — It is an incurable disease. Much can be done 
towards alleviating the sufferings, however, or to arrest its prog- 
ress. Iodide of potas.«ium or sodium, quinine, the salicylates, and 
arsenic are all valuable. The use of tonics, and particularly the 
hypophosphitc*, is of valne in supporting the system and in sup- 
plying the waste of salts from the nervous tissue. Symp of the 
iodide of iron I have found one of the most useful drugs to cor- 
rect anaemia, and with restored blood pabulum the progri'ss of the 
disease is often stayed. Morphine in small doses by the mouth 
often has a favourable effect upon pain, and in some unknown 
fashion may tend to check the affection. Bloodless operation of 
extension, or a tenotomy, are means to help these people to get 
about on their feet. The accompanying illuMtrations show well a 
girl who had l»een i)edridden for two years, a helpless cripple. 
She now is able to walk about alone, first having had hyperei- 
tension and tenotomy performed by Dr. C. H. Frnzier. then casts 
applied, and finally braces adjusted. The ankles and feet were free 
of disease. The back cases offer little help from the surgeon. 

HEAT EXHAUSTION 

This ie a collapse induced by excess of heat to the body, induced 
through natural telluric conditione. or by artificial heat, as an 
overheated room. It is generally associated, however, with the 
state produced by the excess of sun-rays. The condition heat ex- 
haustion is allied to sunstroke, the clinical difference being in the 
letiology — i. e- the heat has not been so intense as a rule or the 
patient is more resisting; and secondarily in the symptomatology 
in particular: heat exhaustion being a complex where there is 
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subnormal temperature of the body, feeble pnlue, a atatiis much 
allied to ^hock, tlie patieut being attacked rather suddenly. He 
boniptaius of headache and faiutnese, and occasionally lie may lose 
cousciuugtieBS for a lihort time. The duration may be from an 
hour or so to many hours. The iKtlholugy merely consistis of a 
disturbance of the heat centres and vaeo-dilatation through the 
development of toxins, on account of superheating of the body. 

Prognosis. — This is good if tlie patient is not re-exposed to the 
heat, and fatty-heart or nephritis are absent. 

7'rea(Hiewi.— Tliie is the same as in shock — ammonia, strych- 
nine, and quietude. 

SUNSTROKE 
TKermie fever ; Htat-»troke ; Coup dt anUil; Inaolalion 

This is due to a more intense or more prolonged application 
of heat to the body, as seen under the heading of heat exhaustion. 
The stfinptoms consist of a feeling of congestion of tlie brain, mud- 
dled thoughts, as the patient will telt you afterward, and a sense 
of extreme weakness, he \ii4ually falling over at his occupation into 
an unconscious state tn this period. He may pass at once into 
severe tonic and clonic convulsions. The temperature rises to 
102° or 103° F.. gradually increasing until it may reach 109' or 
more; the highest case authenticated and followed by recovery 
being 113° F. Unemic symptoms usually complicate the disease, 
due to the fact that the renal circulatory apparatus is disturbed, 
and occasionally marked transient albuminuria will be found. 
The duration of the affection is apt to be short and fulminating, 
Ihe patient either recovering after a few days or death may super- 
vene before this time. In those pases that recover there is a great 
liability for relapse or for a chronic meningitis to be set up. 

Prognosis.' — Cases with prolonged unconsciousness or suffer- 
ing from a high temperature usually prove fatal in 75 per cent of 
the cases. Cases with high temperature and preservation of men- 
tal faculties are more favournble. When there is a failure of the 
kidney, determined by carefully examining the urine, the prognosis 
can be put down as also being bad. Tn every case there is a great 
liability to relapse on slightciit exposure, and in a great number of 



1 The ftatements in tin's parnirrBph are made from a careful study O! 
ses at St. Agnes'a Hospital in 1696. 
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caecB there is a great liability to heat exhaustion or sunstroke at 
subsequent periods. Chronic headache usually follows. 

Pathology. — There must be some chemical change in the body 
causing paralysis o! tlie centres ; thus more beat is produced than 
normally. 

In those cases that recover there is a great liability for a 
chronic meningitis to be set up in time, which may be incurable. 

Treatment. — This consists in the application of cold, prefer- 
ably moist cold, in the form of an ice-bath. This should be asso- 
ciated with friction to the extremities with ice. The head should 
particularly be kept cold in order to prevent aggravation of the 
cerebral congestion. Antipyretics are of value in sthenic cases. 
Convulsions must be controlled by the use of chloral and bromides, 
given per orum, or per rectum in the instances where the patient 
cannot swallow. Rectal feeding should also be employed In those 
cases where the stomach is irritable, and in all cases the food should 
be simple, such as peptonized milk, etc. The patient would better 
change his occupation to prevent recurrence. 



MYASTHENIA GRAVIS 

By this disease is meant the peculiar condition in which the 
patient loses power, periodically and suddenly, in the muscles with- 
out any definite neurological aympfoms. It is closely allied if not 
identical with periodic paralygis, as described by Taylor, of Bos- 
ton, and studied also liy J. K. Mitchell, of Philadelphia. 

The symptom is palsy; the patient on waking in the morn- 
ing finds that he is unable to move the muscles of certain parts 
of the body or of the entire voluntary musculature. This may last 
for a few to twenty-four hours, or even several days. In a very 
short time the case is perfectly helpless, without any sensory or 
psychic disturbances, save an indefinite parMthesia or a mental 
anxiety not due to hrain disease, but to the fear he naturally has 
of impending death. The patient slowly recovere from the con- 
dition, and may go about his duties as usual within the space of a 
few days, only to be stricken down again at any time. Undoubt- 
edly the underlying condition is an auto-intoxication, either from 
waste products from within or from absorption from without. 
Study of the blood has been made, and nothing has been found 
excepting a mild leucocytosis during the attack. As there are no 
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temperature sjuiptoins, it is not & coDdition of sepsis, at all eventis. 
It is more Likely a failure of the normal chemical changes in the 
nervous system, and therefore inability to carry on the function 
of the neuron, although the expression of this seems to be alone 
confined to the niuacles. It should also be mentioned that there 
is no reaction of degeneration, though the reflext-s are absent. 

Prognosis. — This is very dubious, and the disease may last for 
years, tlie patient dying in an attack or of some intercurrent affec- 
tion. Ultimate recovery may take place in those individuals where 
the normal metabullsui becomes restored. 

Treatment. — This consists in the greatest hygienic care as to 
proper nourishing, protection from cold and dampness, prevention 
of overwork, both mental and physical, and particularly to dietet- 
ics. The food should he nimple, consisting largely of proteid^, as 
milk, eggs, and tliose subtttanoes containing excess of nuctein — 
beans, peas, etc. — also those containing iron, such as spinach, 
although the patient should never eat too heartily. During an 
attack the patient should be kept in bed. Strychnine is given 
in doses of ^ grain up to -j^ grain hypodermically. While 
venesection would be a dangerous procedure, the use of hypoder- 
moclysie of salt solnlion or even transfusion, if this can be prop- 
erly done, would be of great value. This subject has not been suffi- 
ciently worked up by the surgeon. It is to be recommended as an 
ideal treatment in this disease. The use of thyreoid extract, 
thymus gland, or even suprarenal extract capsnle preparations 
sometimes seem to meet the conditions and probably be of value 
in aiding metabolism. Bone-marrow is another organic prepara- 
tion that may be of value. The bromides were valuable in a num- 
ber of the cases coming under the observation of Holtzapple, which 
is probably due to restoration of vaso-raotor tone in the motor 
horns of the cord. 



FAMILY PERIODIC PARALYSIS' 

Cases of this rare disease have been detailed by Putnam and 
John K. Mitchell and others. The pathology of the affection is 
unknown ; blood examinations have shown no characteristic 

' The yaliiftMe paper rend bv Dr. G. E. HoltiHippIp, nf York. Pil, at llie 
meeting ot llie Medical Swiely of Penna.. Sept, 24, 19()3. throws more clinical 
light on these enigmatic diseases than hu yet been given to the profesdoD. 
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chaBges, nor has the urine. Some undiscovered toxin, probably of , 
autochthonous origin, ie the cause; a tendency to degeneration of 
this sort passing from one generation to the next. (See Myas- 
thenia gravis, from which it differs by being a family disease.) 

Symptomatology. — It consists of periodic attacks (of more or 
less sudden onset) of wide-spread flaccid motor palsy, associated 
with ioBS of knee-jerks and electrical excitability, with little sen- 
sory or psychic symptoms of any kind. The attacks begin in the 
majority of cases between the second and third decades of life. In 
some cases there are prodromata, such as a feeling of weariness, 
formications, numbnoss, headache, backache, sweating, and toss, of 
vaso-motor tone. As a rule the paralysis begins when the physio- 
logic ebb is lowest — i. e., at night— and continues for several hours 
before the acme of the paralysis has set in. The legs are usually 
first affected, then the muscles of the arras, trunk, and nock in 
severe cases. The cranial nerves usually escape palsy. During the J 
attack there is loss of knee-jerk and absolute loss of electrical irri- 
tability of the muscles, without degenerative reaction, however. 
But in the interval between these attacks the reflexes and elec- 
trical irritability are normal. In some cases during an attack 
myocardial weakness is found, the heart raay become dilated, and 
hiemic murmurs (usually a mitral systolic murmur) are found. 
Thi.s also disappears with the normal intervals. The patient is 
menially apathetic during attacks, but never further affected as to 
his mind. The usual duration of an attack of transient paralysis 
is from five to thirty-six hours. Recovery from the attack takes 
place gradually. Each succeeding attack may become more pro- 
found, leaving the patient in a more marked asthenic condition. 
It is incurable. Treatment during attack should be hypodermics 
of strTp'chnine and digitalis, bromides, warm baths, and efflcurage. 
Hypodermoclysis of normal salt solution may aid recovery. Thy- 
reoid should be tried. The disease should practically be managed 
as is a case of myasthenia gravis, already studied, and from which 
it differs again in the more pronounced periodicity. (See p. 343.)J 




CHAPTER XVIII 



GENERAL TOXEMIC DISEASES OF TUE XEBVOUS 
SrSTEM 

HYDROPHOBIA-RABIES 

IIydbophohia, nr nilm'!*. is a eimvulsive dispuse iniluccd by tlio 
virus of a rabid or " mad " dog. The disease primarily must origi- 
nate dc novo, more particularly in the canine. The infection is 
more frequent in hot weather, when the condition of the blood of 
the animal favours the growth of the germ. Ae yet this hua not 
been isolated. The name hydrophobia is a misnomer, in the fact 
that the patient does not have the fear of water, per »e; but in the 
syniptomatologj- of the disease, the spasm of the pharyngeal mus- 
cles prevents deglutition and makes the swallowing even of liquida 
difficult or impossible. The usual method of inoculation iu the 
liuman being is by means of the bite of a "rabid" or delirious 
dog. As a rule, the wound is slight, so that frequently little atten- 
tion is paid to the point of infection. Where the wound has been 
freely opened or cauterized immediately after its inception, the . 
less is the possibility of development of rabies following the bite of 
an animal suffering from hydrophobia, 

Sympioms. — Development of the symptoms of rabies seldom 
takes place sooner than six weeks or after three months from 
the date of infection. The pntient is suddenly seized with ex- 
treme nervousness and excitability; the muscles remain rigid, 
especially those of mastication and the constrictors of the phar- 
yns; the head is drawn back in tonic spasm. The patient com- 
plains of his inability to use his extremities well on account of 
" stiffness " ; the mental anxiety apparently progresses out of pro- 
portion to the severity of the disease, and in these cases, no doubt, 
the apprehension of the terrible malady produces a species of 
hysterical insanity complicating the rabies. Within a few hours 
the patient may go from the ionic convulsion into violent clonic 
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ittnt; and these may be brought on, too, by slight eourceB of 
reflex disturbance, Buch as loud noieeg, sudden throwing of light 
upon the piilient's sensitive retina, or as in attempting to cath- 
eteftze the patient, which ia sometimes necessary, due to spasm of 
the Hphinct<;r vesicm; all of these reflex convulsions being the 
re»ult of excitation of the hypersensitive special sense and general 
>en*ory neurones. The patient'e mental condition gradually be- 
comtnt maniacal, and he toAses about the bed in fear and delusion; 
there is a prominent feeling of impending death due to contrac- 
tion (if the throat muscles and those of respiration, and even the 
diaphragm; while the cardiac arrhythmia and cramp produce 
■ymptoms allied to angina. Any attempt at swallowing, as before 
indicated, will cause an aggravation of the throat symptoms, 
although the natural desire to obtain liquids is really nature's 
rlTort at producing dilution of the poison in the system, which 
is defeated by the inability to perform the act of deglutition. 
Opipthotonua is not an unusual position for the body to as- 
sume in the interim of clonic spasm, the trunk rigidity always 
remaining, -with but little relaxation; or the body may be drawn 
in eniprotithotonus or pleurothotonus, depending upon the mus- 
cles of the trunk more particularly affected. This sudden cramp- 
ing of mufcles in the various parts of the body causes violent pain, 
flo that when the mentality is not entirely blunted there will 
be produced evidences of extreme suffering in the face aside from 
tlie general spasm of muscles of expression. The temperature 
rises in irregular fashion to 103° or 104% and is proportionate 
to the degree of infection, especially to involvement of cerebro- 
spinal meninges. If the patient does not die of exhaustion in the 
convulsions at the end of the third day the paralytic stage sets in, 
the temperature drops, the muscles become flaccid, the patient 
enters into low muttering delirium in profound unconaciousneaa, 
showing extensive degeneration of the cerebral cortex; finally he 
dies of exhaustion, the heart generally stopping before respiration 
has ceasetl. Risns ."nrdonicua usually precedes death. 

Dia/jnosis. — The only disease with which it can be confounded 
is the one we shall next discuss, tetanus, symptoms of which, when 
pven. will fairly accurately set aright this differentiation, which 
lies particularly in the mode of infection and in the stage of 
invasion of the acute symptoms. Hysteria may simulate. 

Prognosis. — The prognosis of hydrophobia is almost nnive^ 
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sallj fatal. Home mild cases have no doubt recovered under trt>ut- 
inent, just as rarely occurs in tetanus under the most active thera- 
peutic measures. 

Treatment. — Treatment is preventive. The antitoxine method 
discovered by Pasteur is the only measure certain of saving 
the patient. It should be resorted to immediately upon learnin); 
the true nature of the disease in the animal that has been the 
source of infeetion; and in view of the severity of the malady, 
should be done without delay where there is even Buspicioii of 
rabies. The antirabies seruiu should be injected according to the 
dosage prescribed by the laboratories where it is prepared; that of 
Gibier in this country being the most desirable product. Treat- 
ment after the development of the disease is entirely Hympto- 
matic, the use of cannabis indica, of the Calabar bean, the bro- 
*mide6, and chloral being indicated. Giuarding the patient from 
noises or extremes of light or cold is an essential point in umol- 
ioration of the terrible symptoms of this, until recently, u.sually 
incurable disease. 

TETANUS 

Tetiinus, or lockjaw, is a disease characterized by violent cim- 
vulsive seizures beginning in the muscles of mastication ; hence the 
name lockjaw. Consciougne5.<t is preserved. 

etiology. — The cause of tetanus is a short, rod-shaped bacil- 
lus, whose habitat is in the earth. For this reason gardeners and 
hostlers are particularly susceptible to infection. I have in mind 
the instance of a splinter which produced tetanus when run under 
the nail uf a farmer while in his stable: and another case of a boy 
who received a bnish burn over the tibia while driving mule-cars 
in a coal-shaft. Penetrative wounds, as by a nail, are also sources 
of inoculation. The incubation of lockjaw is much shorter than 
that of hydrophobia, being an average of ten days until invasion 
of active symptoms. 

Symptomatology is indicnted in the definition. It begins with 
rigidity of the jaw (trismus); difficulty in swallowing; "stilT- 
ness " in the back of the neck, the patient often complaining 
at the outset of simply an inability to move the mnscles well on 
account of this rigidity. Soon the muscle rigidity becomes gen- 
eralized, and there is a tonic contraction of the entire mnseula- 
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ture, interspersed with Iwitchinge of tbe Gniall muscles of the ex- 
treniiticB; with this there is great mental anxiety, but the mind 
remains perfectly clear. The disease rapidly progresses, clonic 
convulsions occur in which the patient suffers violent pain and 
cries out in hia torture, although efforts at clear phonation are 
interfered with by spasm of the pharyngeal and laryngeal mus- 
cles. There is forcible dejection of urine and fieces, also abort- 
ive efforts at vomiting. With sudden noises, as the slamming of 
a door, or throwing of light upon the patient, the subject will 
go into violent convulsive seizures of a clonic nature. The 
patient will be at times painfully contorted in various parts of the 
body, the picture finally ending with peneral convulsions, as above 
stated. There is a continuous tonic contraction during the active 
course of the disease. There is general hypenestheeia, and also 
enormous excitability of the special senses, such as photophobia, 
etc. At intervals between the twrious motor explosions, and even 
under the effect of enormous doses of depresso-motors, the patient 
may get a few moments of disturbed slumber, only to be aroused 
by a sudden convulsive attack. The progress of the case is grad- 
ually downward, the patient finally at the end of three or four days 
going into collapse, with slight relaxation of the muscles and drop- 
ping of the temperature below normal. The alijiil stage now super- 
venes, also risus sardonicus, death soon following from exhanstinii. 
[Cephalic, or Rose, tetanus is a chronic form of subanite tetanus 
in which trismus is the prevailing symptom. The course is longer 
(weeks), prognosis good, and treatment {same as tetanus) usaall; 
curative. A case of Rose tetanus under my care, that of a physi- 
cian, caused by a kick on the nose by a mule, recovered promptly.] 
Treatment is as yet but symptomatic and very unsatisfactory, 
since the cultivation of the tetanus bacillus cannot be grown out- 
side of the human body; also, as we have not been ahti^ to produce 
the disease in mild enough form in the lower animals to avoid 
death, the antitoxine has not been obtained. With the rapid ad- 
vances in bacteriology, it is to be hoped that such antitoxine will 
be produced in the near future, when we will have a prospect of 
successful treatment of this terrible malady. The treatment Hi 
present to be adopted is immediately to open up a wound whOfi" 
from the above pointed-out sources of infection any such woi 
exists. Even after the tetanic symptoms have developed, it 
be wise, though late, to excise such a wound in the hope of sta; 
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further infectiou from the nidus. Tiif |iaUeiil sulTfriii}' from 
tetanus should be plac-ed in tliu quietest possiblo surroundings; 
the room should be thoroughly shaded nnd kept eiilirdy quiet 
from all sources of reflex irritation through the genera! or sjiecial 
senses; the slainming of a door I have seen the cause of precipitat- 
ing a convulsion. Chloral is in my experience one of the beat 
drugH at command for the alleviation of convulsion, and while the 
heart may be depressed, the exeito-motor system is so stimulated 
in this disease that the use of such depressant far surpasses any 
ill effect upon other organs, as the heart. This drug can be given 
in 15-grain doses every three hours, and pushed until some amel- 
ioration of the con>TiIsive seizure obtains. The remedy can, in cases 
where the patient is unable to swallow, be administered per rec- 
tum, and in this case sliould be given in about twice the dose as 
when taken by the mouth. Bromides take second place in the 
management of the disorder, and can be combined with the chlo- 
ral in cases where the former fail. By such combination we have 
ideally what H. C. Wood terras the "crossed" action of drugs — 
that is, the maximal effect upon one part of the system, in this 
case the depression of the motor centres in the brain, with a mini- 
mal effect upon, as in this case, the cardiac and respiratory func- 
tions. Morphine should be used hypndermieally with caution 
where the case is in a status of convulsions, the idea being here 
to quiet the nervous system quickly in order to prevent death 
through continuation of convnlsiona and consequent exhaustion. 
This drug should not bo used in the interim, since it is not de- 
sirable to block the kidneys in any way. Venesection in tetanus 
would seem to be rational therapeutics, for by this measure we 
could hope to carry off the toxino in pnrt, and by hypodermo- 
clysis possibly to dilute the blood pabulum and flush out the 
toxine from the nerve-centres in the brain and cord. The prin- 
cipal drawback in the procedure would be the tonicity and spasm 
of the muscles and blood-vessel walls which prevent both the 
egress and ingress of salt solution.' Calabar bean I have seen 
cure one case. It should be pushed, in the form of the fluid 
extract, to the physiological limit in cases where the chloral, 
bromide, and opium treatment outlined has failed to produce 
any amelioration of symptoms within the first twenty-four houre. 



' Normal salt solution is prepared by ailJiiig 46 prnitiB of Bodium 
to the pint of distilled water. The water is kepi iit 110" P. 
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It sliuuld bo lut^ntiunc-d that suirh patients ouglil to be espe- 
cially guarded from hurting themselves, for while they are per- 
fectly conseiouB and appreciate the terrible sutEericg, they are, of 
course, unable to protect themselves from injuries resulting from 
the violent convulsions. The tongue should be parlit-ularly guard- 
ed from being bitten, and the saliva should be kept clear from the 
tliroat, more by the posture of the body (preferably placing the 
patient on his side from time to time) than by any effort at 
mechanical swabbing of the throat. The bed should be very large, 
soft, and placed in the centre of the room, so that attendants can 
relieve and guard the patient from all sides. If hyperpyrexia 
should develop, the application of ice-bags to the head and spinal 
column would be of value. 

TETANY iTETANILLA) 

Tetany is a subacute "r chronic disorder that is characterized 
by intermittent or persistent tonic contrnctions beginning in the 
extremities and as-iociated with parcesthesia and hypcrexcitahility 
of the motor and sensory nerves. 

Etiology. — It is a rare disease in America, but quite connnon 
in Europe, especially in Austria. Tt is more common at the sec- 
ond to fourth years of life, and again at the age of puhprty, and is 
very rare after fifty years of age. It is more frequent in males 
in early life. There is less difference in the frequency of its 
appearance in either sex after the twentieth year. Kachitis is a 
predisposing cause. Exciting causes are exhausting influences, like 
lactation, sepsis, fatigue, mental shock, fevers, or exposure to cold 
or wet. Dilatation of the stomach and absorption of toxines from 
ihe intestinal tract in consequence, intestinal para.oiteB, and alco- 
holism may also cause the disease. 

Sympioms. — The attacks are usually paroxysmal, lasting from 
8 few minutes to many hours. In the continuous cases the spasiD 
may last for days or weeks. There may be a feeling of general 
lassitude or of numbness or pain in the extremities for a short 
time before the onset. In the majority of cases the spasms are 
confined fo the hands alone or to the hands and feet. The ffngen 
are closely pressed together, the thumbs addncted and pressed 
against the index-finger, the so-called wrilinij poxhire : or are flexed 
into the palms beneath the fingers, the so-called " accoucbeui'a 



hand." The forfarm is flcitil ami uppur arm aiiduutcd. - In 
the lower extremities the toes are strongly flexed, the kneed and 
feet extended, the feet also being inverted. In bad cases the muscles 
of the abdomen, chest, neck, and face are involved. Trismus and 
drawing out of the angles of the mouth give a peculiar physiog- 
nomy to the patient (risus aardonicus). Opisthotonus and dyspntea 
may result. The orbicularis oris and cxtra-ixular musdeB may 
develop contradione, closing the eye, thus adding a squint to the 
patient's grotesque apjiearance; the muscles of the larynx (laryn- 
gismus stridulus) , (esophagus, and bladder may be affected. There 
is no pain unless the spasms are severe. Fibriltary tremors may be 
seen in the contracted muscles. There may seldom be loss of con- 
sciousness, and' this usually occurs in the cases associated with 
extreme debility or gastreetasia. Usually the mind is quite clear. 
There may during attacks be hyper»stliesia of the skin of the parts 
affected. The spasms may arouse the patient from sleep. Fever 
is at times present in epidemic form. In such there must be some 
mixed infection complicating the case. 

(A) In the intervals between attacks continued pressure over 
a nerve-trunk may bring on spasms iTroitsseau's ^i'J'i)- Even a 
slight tap over a nerve with the plexor may induce spasm of the 
muscles supplied by it. Thus tapping over the facial nerve at its 
point of exit from the stylo-mastoid foramen will produce contrac- 
tion of (he muscles of the face, particularly of the lips. This is- 
called the facial phenomenon or Chvo^tck's sign. 

(B) Electrical excitability (flfcirolonus) of the motor nerves 
and muscles is increased, a feeble current causing tetanic contrac- 
tions. Instead of the normal formula we may have AnClC or 
AnOOKClC. This is culled Erb'i< ittimptom. There may lie 
a cathode-opening tetanus, a phenomenon not found in any other 
affection. Gowers says there may be a reversal of the polar for- 
mula. Thus a positive-pole opening contraction occurs earlier 
than a positive-pole closure contraction. 

(C) Sensor]/ nerves are also more irritable to mechanical and 
electrical stimuli ; a weak current passed through such a nerve 

-as the supra-orbital may cause panesthesia in the parts towhich the 
nerve is distributed. This is called Hoffman's si/mplom. The 
auditory nerve reacts easily. In exceptionally mild cases the symp- 
tomatology of tetany may be of paresthesia and stilTneBB of mus- 
cles without real Bpasms. In this latter form Trousseau's symp- 
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torn cannot be elit^ited. Infantile tetany is less apt to be severs ' 
thaa that in youth or adults. Symptomatic tetany from brain 
disease innst bt: diflt-rculialed from true tetany principally by the 
presence of the brain disease and trismus. 

Duration. — When the spasms are t-ontinnouB the disease lasts 
but a few weeks, hut when they are intermittent they may last for 
months, as though it took a certain time for the toxine to be elimi- 
nated, and in whieh the spasm assisted in some unknown fashion. 
(Epilepsy may also be bettered by an occasional airtack in toxic 
cases. ) 

Tetany usually lasts a few weeks or several months. It la 
liable to recur on a return of the e-xciting cause. 

D'uigitogis. — The dieeapc is usually told by the symmetrical 
distribution, the hyperexcitabiltty of muscles, motor and sensory 
nerves. Trousseau's sign is found in no other affection ; also it 
is very rare to find the " facial phenomenon " and the electrical 
and mechanical irritability of such quality in any other disease. 
The acoustic- nerve irritability is also characteristic. Tetany 
rarely causes death. Tetany is tUalinguished from tetanus bj 
the intermittent tendency of the spasins, their feeble character, and 
the fact that they begin in the extremities and extend to the 
trunk ; also the absence of trismus except very late in the disease. 
It may recur annually for a numlwr of years. 

Pathology. — There is a congestive and irritative condition of 
the gray matter of the spinal cord. In epidemic tetany there mnpt 
exist some infectious poison. In other cases mucin circulation in 
the blood is found, as in that type due to thyreoid disease {thy- 
reoid tetany) . Rheumatic poison causes other cases of tetany. 
Ergot may produce symptoms resembling tetany. In infantile 
tetany the irritation is due to cortical affection, to meningitis, 
rachitic poison, or to reflex irritation from disorder in the gas- 
Iro-intestinal tract. The latter scarcely ever happens in adnlta. 
Tetany is a symptomatic disease, but the primary causes are e 
many it deserves the distinction of a name on clinical grounds. , 
There is no definite pathology, no characteristic constant lesionB J 
being found at autopsy. 

Treatment. — Stop the cause, having searched most carefull3f I 
for it. In cases following the removal of the thyTeoid or dae • 
to disease of that organ, thyTcoid extract should be given. Lacta- 
tion must be stopped in adults. Diarrhoea, indigestion, or ricketot* 
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should be cured, or removal of intestinal parasites if existent. 
Symptomatically : Rest, nourishing food, tonics; and for the 
spasms, bromide of sodium in 1-dram to 3-dram doses combined 
with chloral for its " crossed action " are indicated. Hyoscine 
hydrobromate, grain yj^p t. i. d., may be of service; or valerian or 
other antispasmodics may be employed. Warm baths are of serv- 
ice. Digitalis is of value in nocturnal tetany, as advised by Gow- 
ers. This dose given at bedtime very likely acts through toning 
up the circulation and hastening elimination of the poison. The 
anodal pole of a weak galvanic current may allay the irritabil- 
ity for a time. Inhalations of chloroform or ether may be neces- 
sarv to control the convulsive seizures. 
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CHAPTER XIX 
DRVO INTOXIVATIONS 

ALCOHOLISM-ALCOHOLIC INSANITY 

This is a dieeaee produced by indulgence in spirituouR liqnon 
There are two Borts: acute and chronic. The acute is UBUally , 
brought on hy the excessive indulgence at periodic intervals, the , 
chronic by the result of more or less couslaiit imbibition. The de- ' 
velopment of these conditions will depend more or less upon the ' 
idiosyncrasy of the particular individual. Thoee forms of alcohol ^ 
containing fusel oils are more apt to precipitate an attack. 

Symptoms of Acute Form. — The patient complains of con- 
fusion of ideas, is mentally excited, the sensorium, however, gen- 
erally being obtunded, so that exposure to cold, for example, w 
not well appreciated. There will usually be fine tremor of the 
extremities, lips, tongue, in the acute alcoholic state. The urine i 
will be found to be of a high specific gravity and often loaded with ■ 
uric acid, esi)ociully with those who have a lithwmic diathesis. | 
The patient will complain of a full feeling in the head, often of J 
palpitation of the heart and symptoms of acute indigestion, sudi J 
as nausea and vomiting, followed by a thin and watery stool. Thui>l 
syndrome of symptoms is followed by general muscular weaknesril 
and exhaustion. The clinical picture may last from a few days toT 
many weeks, depending upon the continued indulgence in alcohoLf 
At any stage of the disease the patient may develop mania a pott 
or delirium tremens, which is characterized by great mental i 
physical excitement, by hallucinations and delusions, particulwrft^ 
of seeing weird objects (the seeing of snakes), this being reth« ^M 
constant illustration. The patient also hears uncanny voices c 
may describe pctual voices, such as that he hears people plott: 
against him. With this there is & rapid progressive weakness, ) 
the patient may fall into dementia and death re.sult from failaMIV 
of the nerve-centres or from an intercurrent pneumonia, espi 
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if he has expoaed himself greatly. The kidneys may fail and the 
patient go into a state of unemia, which latter will be the cause 
of death. 

Prognosis. — This is good as to recovery if the patient's consti- 
tution is sutEciently vigorous, but the danger of relapse is always 
probable. Cases of mania a potii should be giiardi'd in prognosis, 
i^ince the patient may die of a complication, or a permanent de- 
mentia may be the sequel. Mild eases usually recover. 

Pathology.— There is an alcoholic poisoning of the nerve- 
centres, producing a chronic congestion of the meninges and the 
brain, and in the worst eases fatty degeneration of the cortical cen- 
tres or neurones and the same parenchymatous change in other 
parts, as the livei' and kidneys. 

Treatment. — This consists of in the first place withdrawing 
the drug, which can be done in two ways, (1) suddenly and (2) 
gradually. The former is the most desired method, immediately 
stopping the alcohol, supporting the system by means of strych- 
nine or nitroglycerin; and by simple food, such as milk, etc. For 
the mental excitement, chloral and bromides in combination are 
indicated. Hyoscine hydrohromate in ^-^r. doses hvpodermically 
is often of great value. The gaatro-intestinal tract should be 
treated carefully; the use of the hlue-mase pill, 5 grains, repeated, 
should be resorted to where the intestinal tract is sluggish. This 
should be followed by vegetable tonics given before meals. The 
patient should be kept quiet and exposed to sunlight and fresh air 
as much as possible. The kidneys should bo treated. 

Symptoms of the Chronic Form. — Thoso are the same as in the 
acute form of poisoning, but in less degree. The somatic symp- 
toms predominate; and the mental consist of obtundity, or of de- 
mentia in the worst cases. In others the mental symptoms protluce 
the chronic alcoholic insanity or mania, which is a type of excita- 
bility or excitable insanity with delusions, and is probably due to a 
chronic irritation of the cortex from meningeal thickening or 
patches of cerebral sclerosis. 

Diagnosis of any form of alcoholic poisoning will largely de- 
pend upon the history of the case and upon the detecting of the 
drug upon the breath. This, tpgether with the physiognomy of 
the patient, of acne rosacea, or evidence of congestion of 
the brain, liver, or kidneys, will make positive the source of the 
disease when taken with the symptoms detailed. 
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Prognosvi of the Chronic Form. — The chronic form \^ apt, 
unless the drug is withdrawn or withheld entirely, to end in 
fatty degeneration of the brain, heflrt, etc. This fatty degenera- 
tion of the organs of Ihe body and neuritis will occur if the 
poisoning continues. Chronic alcoholic mania very seldom, if ever, 
recovers. 

Pathology. — Congestion of the meninges of the brain and cord, 
endarteritis, periarteritis, and sequent fatty degeneration of the 
brain and varions organs of the body, occasionally accompanied by 
circumscribed haemorrhages, are all found ; as in pachymeningitis 
htpmorrhagica interna, the symptoms of which are given in an- 
other place. Cloudy swelling of the kidneys, the heart, and liver 
occur ; while chronic gastritis and enteritis may complete the path- 
ological picture. 

Treatment. — The treatment of the chronic form is largely 
hygienic and supportive. Alcohol should also be withheld entirely, 
as in the acute form of poisoning. Nitrate of strychnine is the 
drug par excellence. It is best given hypodermically in ilj-gtain 
doses. The uses of cocaine ' or strong infusion of coffee is of great 
value as n sliniulant in those cases liable to depression after the 
withdrawal of alcohol. Chronic alcoholic insanity will require 
treatment in an asylum. Resultant alcoholic neuritis has been 
treated under another heading. (See Neuritis.) 



TOBACCO POISONING 

Acute poisoning frequently presents marked symptoms through 
reflex nervous influence, such as tachycardia, irregular pulse or 
heart, and palpitation (symptoms that also exist in the so-called 
tobacco heart in chrattic poisoning). There may also be disturb- 
ances of respiration, mental excitement, and tol>acco amblyopia, ttu) 
latter being common. The poisoning takes place in people who are 
smokers, or in those who handle IoImicco largely, as cigar-makers. 
The duration of symptoms may be indefinite, and will depend upon 
the amoun.t of tobacco smoke inhaled and the idiosjTicrasy of ths 
patient for or against the drug. The tobacco heart is of chrome 



■ A. J. Hall (Medical News, October 81. 1908) credits caffeine with ■ 
physiologic antagonism to alcohol in dows of gr. j or gr. ij evcr^ one, two, at 
thre« honrg. The author contends that in twenty-four or forty-eight hoon 
the drug will efFectually quench the craving for alcohol in confirmed ft. 
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nature, often lasting for many months or several years after com- 
plete withdrawal of the poison. Cardiac hypertrophy may occur 
in it with all the physical signs of heart disease. 

Diagnosis. — This is to be made from clironic tea poisoning, 
which ia associated more frequently with chronic dyspepsia, in 
which latter the amblyopia almost never occurs. 

Palhologi/. — This consists in an an to- in toxica lion, which may 
Bet up fatty degeneration in various organs of the body. 

Treatment. — Withdrawal of the tobacco, and supportive meas- 
ures with nutritious diet are indicated. In tobacco heart it will 
be necessary to administer vaso-constrictors, as digitalis, strophan- 
thus, etc.; together with rest, fresh air, and sunlight. 



TEA AND COFFEE POISONING 

Tea and coffee are drugs which very frtHjuently produce symp- 
toms in the nervous system. The symptoms produced are mental 
excitement, insomnia, tremor, and irregular cardiac action. These 
are rare, but they should be looked after and attended to in order 
to prevent bad results. Treatment would Ik- the same as for 
tobacco poisoning. 



LEAD, MERCURY, AND ARSENIC POISONING 

A remote comuurm result of these poisons is multiple neuritis. 

The symptoms of haj cncepltiilopathy arc special symptoms of 
chronic lead poisoning, and consist of mental excitement (mania), 
or general or localized cerebral convidsions, and are usually asso- 
ciated with marked arterial sclerosis set up by the lead. In the 
pathology of this condition there is also a thickening of the 
meninges, and later in the course of the disease there is a fatty 
degeneration of the neurones. The prognosis of the disease ia bad. . 
The patient may live for many years, however, 6na!Iy jiassing into 
secondary dementia. The treatment should be supportive and 
eliminative, as potassium iodide for continuous periods. 1/ the 
mental symptoms predominate, then the same treatment as in 
insanity should be resorted to. 

Mercury and arsenic seldom produce nervous symptoms other 
than the neuritis indicated. The importance of the blue line in 
chronic lead poisoning and the wasy condition of the skin and the 
ptyalism produced in mercury are all points which will assist in 



making the diagnosis. In arsenic poisoning a point to be taken 
into consideration is the cedema of the lids (the lower) of the eye. 
In all of the above poisoning symptoma gastric signs may be 
expected. 

OPIUM POISONING 

This iiiaiiifei-ts itself in the nervous system in tlie forms of 
acute and chronic poisoning. 

Symptoms of Acute. — These are slowness of the pulee and res- 
piration ; the former may go down to 40 or 50 and the latter to 
m or 13 per minute. The patient becomes comatose, the lips and 
extremities may beeomt' cold, and especially the former blue; 
besides, the patient may be breathing in a uterlorous manner; the 
secretions of the body are checked, and the pupils become con- 
tracted or " pin-pointed.'" The onset is rather slow and follows 
some hours after the ingestion of the poisonous drug. Even in 
the milder cases it is difficult to arouse the patient. While he niHy 
appreciate his danger, yet the desire for sleep is so irresistible that 
he will not make any effort to remain awake even where there is no 
intended suicide. One grain of sulphate of morphine may produce 
these symptoms, or from 3 to 10 grains of powdered opium, or 
smoking of the drug, as a habit. In some cases from the reten- 
tion of urine there is soon set up a cystic irritation. 

Symptoms of Chrotiic. — The evidence of chronic opium poi- 
soning on the nervous system Is shown in mental hebetude, vacilla- 
tion, etc. The patient is inattentive, generally manifesting to 
a marked degree a condition of eyo; but is indecisive, and also 
cannot, as a rule, advance into new tields of work, similar to that 
condition existing in paresis. Such a patient's secretions and 
excretions become scanty, the skin becomes dry and hanl. and the 
physiognomy loses animation, the pupils becoming and remaining 
contracted. The patient may sit for hours in a "dopy" condition, 
again at times being vivacious, especially after taking another por- 
tion of the drug. It is usually, in most of the cases, seen to be the 
result of hypodermic medication, the abuse of that form of thers- 
peusis. In other cases smoking of the drug is the cause of the 
chronic opium poisoning. 

Prognosis. — This is rather dubious as to recovery in all cases, 
since the patient's condition ia usually so corrupted at the time he 
reachea this stage that he is unable to resist the drug which he hoa 
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been taking. If this L^an be reduced, however, liability to cure its 
proportionately large. The patients may live for years as chronic 
morphine habitues. They are liable at auy time to attacks of con- 
gestionB and low-grade inflammations. 

Treatrntnt. — This consiets in withdrawing the drug rapidly and 
completely, and in addition supportive measures should be resorted 
to. In some cases mental therapeutics, as through hypnotism, 
suggesting to the patient while in a hypnotic wtate that he will not 
be further able to enjoy the use of the drug, will Bometimes be of 
avail, HyoBcine hydrobromatc is the only drug that may act as 
a specific. It should he given in full dosage. 

COCAINE HABIT 

The abuse of cocaine hydroehlorate has Itecorae frequent in 
recent years. Often the kabituf has taken the drug at a eubatitute 
for opium or some of its alkaloids. Or, again, the habit may have 
been formed through a patient having taken the drug locally for 
relief of pain, as in cases of chronic neuralgia of the branches of 
the fifth nerve, particularly if associated with chronic disease of a 
tooth or the alveolar processes of the maxillary bones. In other 
cases the habit has been induced through cocaine sprays in chronic 
naso-pharyngeal disease. The drug is usually taken by applying 
pledgets of cotton soaked with 4 per cent or stronger solution to 
the nasal mucous mend)rane, or hypodermieally. 

Symptoms. — The cocaine kiibituf usually shows evidence of 
mental excitement, associated with cai-diac acceleration or irregiu- 
larity. The respirations are hurried, more pronouncedly after he 
has recently taken a dose of the drug; when also marked mydriasis. 
wakefulness, and a sense of diminution of fatigue and hunger. 
The patient may coniplam of a sense .of "tightness" about the 
chest. The mucous membranes are dry. In advanced cases the 
skin is cold and clammy. Other symptoms are impairment of 
co-ordination, hallucinations, and delirium. Though decidedly 
diuretic, it lessens the quantity of urea by checking the processes 
of waste, thus acting as an indirect nutrient, and enabling the body 
to maintain its energy on a lessened supply of food. On account 
of the increase of cutaneous circulation local flushings may occur. 
From the fact that the habitue usually tries to conceal the habit, 
observation as to the small amounts of food taken is important in 
diagnosis. 
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Prognosis. — The cocaine " fieud " is about as difficult to suc- 
cesefully treat as the morphia habitue. Permanent cure is always 
dubious. 

Treatment. — An overdose of cocaine must be combated by 
auiyl nitrite for the cardiac depression, then ak-ohol and opium 
as h-timulanis to tlie heart ; also artificial respiration. Chloral and 
chloroform arc the most directly antagonistic. 

The " habit " is best combated by securing full control of the 
patient, such as pta<'ing hira on i-est treatment. Thf drug must 
be gradually reduced, an occasional dose of morjihia given in 
solution that the patient may not detect the substitute. Digi- 
talis in 5-rainim doses thrice daily or oftener may be required to 
tone up the circulation. During the iwriod of withdrawal of the 
cocaine the bromides are often vtiluable to allay cerebral excita- 
tion and produce sleep. The gradual increase of proteid food, aa 
egga and red meats, is important as nictubolism recovers. 

COAL-TAR PRODUCTS INTOXICATION 

Under thif heading come antipyrine. antifebrine, and phenace- 
tine ag true coal-tar derivatives, while the salicylates are more 
strictly of the carbolic-acid series. All of them, when used in 
excess in gradually increasing doB<^'s, may be said to exist' da a 
" drug habit." 

Symptoms of Poisoniny.—As these drugs are used as valuable 
remedies for pain, the habit is often engendered very insidiouftly. 
Especially is this bo in the hysterical " remembrance pain " follow- 
ing tnie pain of the various painful affections in nervous disease. 

There is usually no attempt at deception on the part of ttw 
patient the subject of the coal-tar intoxications, but frequently he 
takes the drug wilh a feeling of its necessity for the real or "re- 
membrance pain " referred to aliove, and to which I have called the 
attention of the profession in another place.' In toxic doses (in 
some cases as much as 100 grains a day of antipyrine in tablets 
has been the limit of tolerance) the patient becomes cyanotic, 
presenting a leaky skin, feeble, running pulse, singing in the gmb, 
and a reduction of body temperature -j^" to i" F. Occasionally the ! 

'The Therapeutic Status of the Ct«l Tnr Producta in Centml N^rrou ' 
Affections. Symposium of the Philii. fminty Moiifcal Society, Dec, 10, IMS. 
Vol. IV, New Series, 
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patient is nauseated and vomits. Very rarely there is a peculiar 
erythematous skin eruption noticed over the face, chest, and on 
the sensitive skin between the fingers. There is a depressant influ- 
ence upon the brain. In extremely toxic doses the principal influ- 
ence is exerted upon the blood, altering the shat)e of the red cor- 
puscles, separating the hematin, and causing decomposition of that 
fluid. 

Diagnosis. — Confusion cannot be made with any other intox- 
ication if the above symptoms are carefully observed. 

Prognosis, — This is, as a rule, good in chronic poisoning, since 
the system has become somewhat immune to the ])oison. 

Treatment. — Of acute intoxication consists in the administra- 
tion of strong coffee, strychnine, and digitalis, with quietude and 
alcoholic stimulation. -In chronic poisoning, the withdrawal of the 
drug gradually, the steadying of the circulation by digitalis or 
strophanthus, quietude (rest in bed), and full feeding are all 
essentials. 



CHAPTER XX 
PARESIS 



GENERAL PARALYSIS OF THE INSANE-GENERAL 
PARESIS-DEMENTIA PARALYTICA 

Thib is a progressive degenerative disease of the brain, diutin- 
guished by abnormal mental symptoms whicl) end in dementia, 
asBociated with physical weakness or palsy ; also with other charac- 
teristic physical signs and symptoms. It runs a fatal course, of 
about three years' duration in the vast majority of cases, 

etiology. — Paresis, as it is usually termed, is a parasyphilitic 
disease, or, as Krafft-Ebing inetamorphorically puts it, a disease of 
syphilization — in consonance with another fact that it is a dis- 
ease of modern civilization. A century ago paralytic dementia 
was rare, now it is seen frequently at clinics, asylums, and in pri- 
vate practise. The disease is rare still in Asia and Africa. Cli- 
mate in these countries must have some immunizing influence 
upon the system, since the same cases may be as likely to acquire 
paresis if exposed to specific infection when in Europe or Amer- 
ica, It is a disease of indirect heredity to predisposition — i.e., 
the patient is born with a neuropathic constitution, though it w 
once in a while found to be congenital, occurring in the very young 
whose parents were sj-pbilitic. It occurs almost six times as often 
in the male as in the female. As women take on the follies of men, 
we find the proportion of cases increasing ir the female sex. 

Excessive mental exertion, as of the intense mind tension of 
n banker, is a predisposing cause also, as is alcoholism. Sexual 
excess may deplete the central nervous system neurones to such an 
extent as to greatly predispose to paresis, but is almost never an 
exciting cause, as has been thought. This disease, with locomotor 
ataxia, must be put down as being in 75 per cent of cases (more in 
our experience) due to syphilis. Krafft-Ebing gives 80 per cent 
as being specific ; and when occurring in children Zappert makes 
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the proportion of cases of paresis due to syphilis over 87 jwr cent. 
Sunstroke, exposure, injuries, and acute diseases are also exciting 
causes in the minority of cases. But once having had syphilis 
associated with any other of the causes enumerated, such a one is 
very likely to develop paresis in from eight to fifteen years after 
the initial lesion. The disease occurs more frequently between the 
ages of twenty and forty, most usual about the thirtieth year. It 
is more frequent in married people, and is found oftener in city 
than country, for obvious reasons already inferred. 

Symploms. — There are two stages: one of cxciletnent or irri- 
tation, the other of dementia and paralysis. Substitution for the 
first stage may be in a prolonged period of melancholia or liypo- 
chondriasis. In other cases the dementia and bodily enfeeblement 
may go hand in hand from the first. The first type is the most 
common, although the opinion is growing that mental disturbance 
is becoming less in importance thfui is ihu initial phvsic.il weak- 
ness. Thus it is assumed th;ir 
paresis is becoming mui-li 
more a disease of the br;iiii 
and cord and less a diseiiM' nl 
the mind, the mental symp- 
toms being that of a progio- 
sivo dementia from the iii- 
dpiency of the process. 

Usual Tjrpo. — First stniir: 
The patient shows unit^ii:>i 
irritability of temper; he i- 
annoyed by trifles, his fnm- 
ily noting the marked change 
in disposition to the house- 
hold ; also a lack of proper 
appreciation of business rela- 
tions. He becomes peerish. is 
easily fatigued, is exhausted 
without cause, and is unable 
to fix his attention for any 
length of time upon his af- 
fairs. He is apt to be ex- 
travagant or make some foolish error in judgment. This 
dition of irritability is followed by great exaltation. He becomea 
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happy, and poaseeses a feeling of " well-being," He is eSuBive of 
speech, and jocose where he was formerly sober or reserved. He 
develops great ideae. aa of money -ma king, and all by a conglomer- 
ate mass of ideas, such as by a meat-market and automobile es- 
tablishment combined. These delusions of grandeur (megalo- 
mania) are more or lees periodic, and the period of exaltation 
often gives place to outbursts of violence, this latter being more 
pronounced if he has developed a transient dipsomania, which is 
not unusual. Within a few months the family usually solicit aid 
of the physician, and the patient is confined in an institution 
where he can do himself or others no harm. Often under this re- 
straining infiuence apparent remissions occur, and occasionally 
feal remissions occur, as in a case of the writer's where ten years 
had elapsed since a staying of all symptoms of undoubted paresis 
has occurred, the man still holding the initial symptoms. 

[Jsnally, however, after some months in a hospital the patient 
begins to show marked signs of dementia, memory becomes worse, 
he misplaces objects, forgets recent matters, commits errors in 
figuring, cannot write coherently, or may make mistakes in spell- 
ing or elision of letters. The handwriting becomes wavering, the 
letters showing irregularities in the strokes. 

During the exaltation period physical signs develop which are 
characteristic. Besides the difliculty in writing, noted above, there 
is decided facial tremor, brought out the more when tlie patient is 
told to close his eyes and stretch the muscles of the face so ae to 
show tlie teeth. Marked tremor of the tongue is present, much 
like that of acute alcoholism. Speech becomes thick; he stutters; 
it is very difficult to pronounce long words. These evidenoee of 
dysarthria are entirely cerebral in origin. The knee-jerks are uen- 
ally increased. The pupils are generally unequal ; they are apt to 
react badly to light,' and even sluggishly to accommodation. The , 
fundi oculi are normal. 

An early and decided weakness of the sexual function is found, i 
The vesical sphincter may become paretic, allowing "dribbling'* 
of urine. Appetite may be increased, manner of taking food glut- | 
tonous. Vegetative organs remain normal until very late in the 
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course of tlie diec'HJ^i'. The patient often suffers from iiisouinia, 
or he maj be subject to vertiginous, syncopal, or pseud o-apopleeti- 
form attacks, In the latter of which he may fall over and be a suf- 
ferer from hemiplegia, lasting for a few days or even weeks. Epi- 
leptic convulsions may occur. In rare cases there is abolition of 
the knee-jerks and atasic aymptome somewhat reaemhling the pa- 
retic stage of tabes. In gucli eases the general muscular power is 
much diminished, the patient being unable to do any aixstained 
muKcular work, as walking any distance. True apoplexy may 



In the second stage the most striking sign is the gradual onset 
of dementia. The patient sleeps mnch in daytime and becomes 
more quiet. He is very forgetful now, may not at times even rec- 
ognise his friends, and, of course, takes little interest in outside 
affairs. He cannot ^peak of current events, forgets the day of the 
week, etc. Tie soils himself at meals, slobbers his liquids, and 
takes no interest in his personal appearance. He may be uncleanly 
at the toilet, and finally becomes as dependent as a small child. 
Later apoplectiform attacks occur with permanent hemiplegia, as 
noted alK>ve. lie may now gain flesh and have a very voracious 
appetite. In periods of excitement at this stage he may have 
delusions of persecution or slight delusions of grandeur. Tremor 
increases and speech becomes distinctly worse. The average dura- 
tion of the disease is about three years. Some may die within a 
year, or remission may occur and the patient live in dementia 
fifteen years in rare cases. [A patient of mine imagined he gained 
untold wealth from day to day. although he did not name any 
specific sum. He then quickly became bedridden and helpless.] 

Sementing Type. — In this form there is a primary dementia, 
beginning without any excitement. First there is lack of atten- 
tion to business, forget fulness, and general incapacity for work. 
The patient makes mistakes in dates, in calculations; is good- 
natured to everybody about him, is passively happy. He may 
have no delusions of any sort. Somatic symptoms of tremor, fixed 
pupils, exaggerated reflexes, finally appear and become characteris- 
tic. The scanning speech may appear last of all in this type. 
There may be increase of phosphates in the urine, particularly 
showing during any excitable period. Excess of uric acid wo have 
also found in these cases. Ijeucocytosis is generally present. The 
red blood-cells become qualitatively changed, there being a relative 
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' to e.xist in idiopathic epilepsy. 

Hypoobondriacal Type. — In this form the symptoms begiu witli 
thoee of hypochondriasis and neurasthenia. The patient complsinB 
of a vague feeiing of distress about the head, of hemicrania at 
times; alsfi of pain in iJie back and limbs. One of my ret^ent 
eases complained most distressingly of dull pain in the epigastrium. 
the tongue being constantly coated, and large amounts of indican 
were found in the urine. Vague sense of discomfort also occurs, 
which the patient at his best (in the early morning) is still unable 
to describe. Frequently these are treated for weeks as eases of 
ueuraethenia, sincf at the start they scarcely show any physical 
or mental symptoms. But careful study of anamnesis will reveal 
in the history syphilitic infection, white a study of the physical 
signs will show the rigid pupils as perhaps the only clue to somatic 
failure. After a year or so mental unbalance appears, shown in 
suspicion, dementia, delusions of persecution, and the like. Occa- 
sional ontbreaks of violence may oerur, then all the typical sign»^ — 
alteration of speedi, tremor, etc. — will follow. 

Syphilitic FBeudo-Fareiii. — In some cases of paresis symptoms > 
of exudalivr -yjiiiilis inlmdiu'e the disease. The patient has at 
first palwcK of the incs, or attacks of hemiplegia with intense head- 
ache, followed by eomTilsions. The specific exudate is found to 
either be pressing against the convexity or more usually against 
the base. Under proper treatment resolution of the granulomata 
occurs and the seizures or paralysis disappear, hut it is now found 
he is emotional, is excitable, his memory is impaired, judgment is 
weakened; he has to live a quiet, inactive life, giving up his regn- j 
lar employment or professional work. A pronounced dementia ■ 
may not set In for eight or nine years in this class of cases. 

Alcoholio Psendo-FareilB, — Those who have for a long timej 
continuously indnlfred in alcohol or who have been debauchees in j 
abuse of alcohol may finally develop — usually do — a condition o£ 1 
mental weakness simulating paresis. 1 had a patient of emi- j 
nently nen-ous temperament, but of good ancestry, who. follow- j 
ing troubles in his family, drank, not so heavily, but periodically, i 
to the production of ttiunic a pottt on several occasions only. Iliu J 
was followed by a typical form of pseudo-paresis due to acnftn 
alcoholic intoxication. 
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In these patieuU, there having been no i-) pliilitk' infection, 
there is no true paresis. Such patients are selfish, at times become 
liestial.. while at all times they show feeble judgment; the meraorj 
becomes a blank. There is a gradual loss of the moral sense. De- 
mentia progresses slowly, but these cases are usually carried off hy 
Honie intercurrent disi-ase. They never present the physical signs 
nor typical symptoms of true paresis. If alcohol is withheld they 
may live many years. 

PaiAoi oj/y.-^-Paresis is a parasyphilitie disease (90 per cent) 
due to degeneration of the cerebral neurones from the syphilitic 
toxines developed late in the luetic malady. There is first thicken- 
ing of blood-vessels due to periarteritis, endarteritis, and prolifera- 
tion into the perivascular tissue. It is in doubt whether the degen- 
eration of the nerve-cell is really secondary to the above changes; 
or is primary, as is the case in tabes. Most authorities cling to the 
latter view, which is probably the correct one. 

On examination, the brain shows thickening and vasculariza- 
tion of the dura mater. This membrane is generally partially 
adherent to the cranial bones. The brain mass itself has usually 
undergone atrophy, as shown by decrease of a few ounces in weight 
over the normal. There is also increase of cerebro-spinal fluid. 
The pia mater in the fore and mid regions of the brain is much 
congested. It and the arachnoid are much thickened. The latter 
is adherent to the brain throughout, and when torn away the cortex 
is found to be ctKlematous, 

Microscopic study reveals increase of the connective tissue and 
the neuroglia about the blood-vessels of the cortex, thickening of 
the interna and all the vascular coats to some degree, together with 
degeneration of nerve-cells at all ages. Not only the neurones of 
the gray cortex, but those of the medulla, are also involved Ju the 
fatty change. 

Lesions of the posterior and lateral colunms of the cord may 
also 1)0 found in a third of the cases. Therefore locomotor ataxic 
symptoms will be found in 33-J per cent of cases of paresis. 
(A less number of cases of primary ataxia (4 per cent) will 
end in paresis — the third stage of ataxia. (See Tabes.) This is 
due to the fact that tabetics usually are carried off early hy other 
disease.) 

Prognosis. — This is invariably unfavourable. The patient may 
often, however, be partially restored by the use of tonics, gen- 




eral remedial and liygieuit measures, which includw with iiarticu- 
larity the removal of the patient from all forms of excitement; 
also the enforcement of quietude. The use of specific medication 
in acute early developing cascti after the luetic infection may also 
lend to slay the progreKS of the disease. Althoujrh the use of mer- 
curials and iodides will not cure or stay the advanced stage, I 
have seen In the early stage great good result from their use; in 
several cases apparent cures result. When the frank typical 
eymptoms once develop, cure is impossible at the present stage of 
our art. BemissionH and the milder type of the affection within 
the last decade have a more promising hope for greater accuracy 
in scientific treatment, awaiting only future development. 

Treatment. — In the early developing cases, as indicated, place 
the patient promptlyon antisyphilitic treatment — K. I., gr. v, t. i. d., 
HgCl,, gr. ^, I. i. d., or even the use of inunctions of mercurial 
ointment, a dram daily. The patient should be kept absolntely 
under control by removing him to some hospital or institution 
for mental and physical quiet, with an abundance of freeh air and 
sunlight about him. Tonic measure*, such as the use of the 
Brown-Sequard testicular mixture (in glycerine), I have seen do 
good in stimulating the patient and aiding metabolism generally. 
The use of the ductless glands, as thyreoid or adrenals, may also, 
by aiding nutrition and oxidation, he of service in staying the 
disease. Dlycero-phoephate of lime, 10 grains three times a day, 
I have seen give much twuefit. The Charcot douclie, cold sponge 
daily, and light massage aid much in procuring better circulation. 
Bromides must be employed as periods of excitement indicate. 
Hyoscine hydrohromate, gr. -^^ hyjiodermically, is of great value 
in maniacal outbursts. Chloral and morphia shoulil Ih' cautiously 
employed. 
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DISORDERS OF SLEEP 

OoNsiDEaATiON of tliB physiolog)' of sleep and waking has 
been studied in the forepart of this work (Cbapter I. pp. 43 
and 43). 

The sjinptoniatic disorder, insomnia, has also been treated at 
length in another place (p. 126), 

Sleep IB that calm t-o the nervous system that supplies nerve 
energies for the workingnian. There are many tlieories of the 
causation of sleep, the latest being that of retraction of the proto- 
plasm of the cortical neuronoe. This separating one from anothei" 
cuts off the association of nerve impulses of the higher centres, 
while those lower more physical or vegetative functions still are 
active. Thiw beautiful mechanism is thus well illustrative of the 
possible gro^ mechanism of mind action.' It at least permits 
of better conc-eption of the ever mysferiouB phenomena of sleep. 
The causation of sleep is more universally, however, considered to 
be due to anemia of the brain. This theory has its partial proof 
in the fact that the blond pressure is lowered during sleep, as shown 
by sphygmographic tracings. Self -developed catabolites may be 
the remote cause back of all others; these autochthonous poisons 
precipitating^ the mechanical status of the cells found during sleep. 

Given a healthy mind in a healthy liody, we have the highi.-st 
type of man: mens conscia recti. So that the wear and tear of 
life is constantly balanced in part by periods of repose, particu- 
larly of sleep. There is never an alwolute repose of mind or body. 
however, from birth to death. 

There is nothing ao subtle or important as the study of the 
disorders of sleep. In the first place, we must recall that there is 

' Sec Hie dlBoharge thporj- sngfte'led bj Bechterew {Neiirol. Centrullil , l«9(i, 
No*. 2 and 3) ; nlso the itudieg of Forel, Hi*, *nd ChjkI aliroid. and ]>rr<.-utn in 
this eaantrj' (Fnoctioiu of the Neurone, Jonr, of N, and M. Die., Angnit. i(*M). 



an individuality about the amount o! sleep necfssarj as a restora- 
tive agent. Some nerve protoplaBin requires more liours of sleep 
than another. Nor is it the neiirotie person that requires most. 
It is. simply a matter of idiiisyiicrasy, whieh only can be judged 
by the history of any eaw. In proportion as sla-p does siervice in 
rosling the mind, do we have the only ewurato index of the value 
of a given Bliimber; and yet, us some one has well said, a dreamless 
sleep probably does not oecur. We should reason from this that 
fixing or a resetting of our thoughts during the time of peaceful, 
quiet sleep is one of its functions. Indeed, too, the mental impres- 
dione thus finally fixed during sleep are prol>ably of the most en- 
during nature — the mainsprings of charaeter: for eonsciousness 
brings iU artilieinlities, while the various pitfalls of convention- 
ality are entirely done away with in sound sleep, and the best 
things of the mind remain afterward. It is hut the demonstration 
of God's rule as wt down by Darwin, " the survival of the fittest." 
It is a high province of the physician to hring about natural sleep. 



A. Wakefoi, DisoHDERs OF Sleei- 

Inaovmia may be said to be the most important disturbance of 
nleep. Its causes are legion: pain, lack or excess of exercise, 
toxffimias, excitement, or worrimenti In the treatment of it no 
physician can be successful unless he seeks out the fundamenUl 
cause. 

Pain, if intractable, must l»e counteracted by a dose of mor- 
phine. Poisons should be eliminated. Exercise must be regulated 
to oxygenate the blood properly; a happy medium for the indi- 
vidual case is to be nought. It is folly to advise long walks for the 
banker or a series of rigid calisthenics for an overworked lawyer or 
physician or student. This I have seen do almost irreparable dam- 
age in a neurasthenic man attending the regular gymnastic eoane 
in one of the leading universities of New York State. Esctte- 
raent must be nd minimum in the sufTewr from insomnia. It ift 
well also to arrange, for the several hours preceding " bedtime," 
especial mental and physical quietude. The room should be well 
ventilated in which the patient sleeps. It should be dry, prefer- 
ably in a room of northern exposure, since many are easily vtSt.- 
ened, as by rays of the rising sun at davbreak. .\ll extrinsic causes,, 
such (IB noises, should be giiardeil against. I have seen patiente i 
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immediately improve by being taken to another room wliou isonic 
particular, though slight, noise, not thought of by the sufferer. 
was the cause of his awakening. 

General methods to employ are warm water bathing (temper- 
ature 112° F.), followed by a brisk rub with n Turkish towel; or 
light massage, espeeinlly stroking tlie forehead at the end of the 
treatment; or hot milk taken at the moment of retiring. Hyp- 
notism may be resorted to in the exceptional case where hysteria 
is the base of the trouble, but it is not a reliable agent, and h 
liable to abuse. 

Where high arterial brain pressure e^tists the cautious employ- 
ment of depressants, as aconitia, gr. -^ at bedtime, or several min- 
ims of tincture of aconite, I have seen of positive service. But any 
attempts to relieve vascular pressure by nitro-glycerine will aggra- 
vate the case, due to increasing the flow of blood to the surface, 
and therefore the meninges, thus causing irritation of the branches 
of the fifth nerve. 

Somnambulism is sleep-walking, a state in which the patient 
acts his part of a dream. In this disorder the subject paeses, 
more or less automatically, through various apparently natural 
phases of physical and organic life, without full mental inhibition 
existing as when the conscious mind controls him. Somnam- 
bulism is, to a degree, evidence of unrest, of inevitable wakeful- 
ness. I have a patient who walks about at night frequently, talks 
coherently the while to those who address her, but in the morn- 
ing she is exhausted and remembers nothing of the phenomena. 
Thus, too, it is with people who dream constantly. It is evidence 
that the physiological mech«nism h out of kilter, so to speak, 
especially if the dream is something " horrible " or unpleasant. 
" Pleasant dreams " are, however, natural and not in any extent 
exhausting, because they are natural, and any natural event is a 
stimulaiion of metabolism without which latter mind action can- 
not be at its best. The proverbial saying that chronic invalids 
develop frequently 'he best mental and moral specimen? of men 
and women is not borne out by the cold facts, as physicians so well 
know. They are good specimens in gpUr of (heir infirmity only, 
Disorders of digestion have much to do with both of the above 
states. One so disposed should be instmcted to be very cautious 
about indiscretion in diet. An hypnotic given at bedtime, prefer- 
ably trional, gra. xv, or chloralamid. gr. xij. will aid to prevent 
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attacks of either. The hygienic care is, in other respects, the same I 
as in simple essential in^mnia, a most important matter. 



B. Somnolent Diboiiders of Sleep 

These are the disorders marked hy an irresistible desire to 
sleep, and they are not so frecjiient as Class A, but usually imply 
the same grave organic disease or incurable affection, where the 
underlying pathology is not as yet definitely determined, except 
in hysteria, which may simulate any malady. 

Ecstasy, catalopaj, and trance are accidental somnolent states 
occurring in hysteria. Ecstasy is a more or less transient emo- 
tional state when the patient is transfixed, as it were, in self-con- 
templation. When there is general muscular rigidity associated 
fur some period of time, catalepsy exiRts. A trance is a passive 
condition of quiet somnolence in which the patient lies motionlesB 
with all function at the lowest ebb, Bcapiration and pulse may be 
almost imperceptible. 

The treatment of these three conditions will be that of the 
management of a general hysterical state. It should be mentioned 
that some complex treatment, such aa hypnotism, or a long series 
of regulated exercises in deep breathing, the mental and hydro- 
therapeutic value of a cold showor-bath, together with -forced feed- 
ing to the constitutional limit, singly or combined, will offer the 
best rewards in cure to the caretaking physician. 

Sleeping sithtiess, as recently described by Mapton and Mott as 
due to filaria and occurring in certain natives of Africa, is a . 
clinical syndrome in which somnbJence appears in intervals gisd- 
ually increasing until the patient sleeps steadily for many honrs. J 
At first the patient can be aroused sufficiently to take food, and' i 
finally awakened with extreme difficulty. 

In two cases studied by Mott' a chronic infused leptoraenin- j 
gitis and encephalomyelitis were found, but no infections organ-. J 
ism. In studying the blood' for another purpose with Dr. I 
Napoleon Boston, this observer discovered in a rat's blood an j 



'British UedicRlJonrnal, Dpi^embcr, 1899. 

■ The Bluoil ia Kpilppif : EipGrim^Dla on Animala. Traaanctioju of th* 1 
Pbyiiciani of the Cullege of Philadelphia, \Urch, 1903. Anii/ritati Joaxutl o< J 
Imanit}', January, 1904. 
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actively' iiiulili; iiiicro-urgaiiiBm eiiiiilar to t!ie one dtwribeil liy 
Manton verj' recently as a probable cavse of sleeping sickness. 
Upon a warm slide, with the lower power of the microscope, the 
organisms could be readily seen pushing the corpuscles about. The 
organism has been designated Tryfanosomos Castetlani from Its 
discoverer. 

If this organism is the cause of this disease some form of 
immunization or prophylaxis seems to be" the only possible hope 
(or cure in the future, 

Narcolepsy is a condition in which the patient repeatedly goes 
to sleep in the day. It is a marked form of epilepsy and require 
the same treatment (see Epilepsy). 
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Triceps ( long hiiiil). 
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Pio. »i.-Di»o«.« «r S«re Sum. oo.«..p.mn,TO to m. Diftob.-t Stoai. 

8BOJ1EVT9. Potterior A-pMi (Combined from Head's Diaeram^ bj OJ«t) 



^^^^^^^^^^^^^APPErfSl^^^^^^^^^M^^^B 


^^^^^I^^HV^P Tables ^M 


The difference between multiple neuritis and poliomyelitis is ^M 


well shown in the following modification of the summary by ^M 


L Starr H 




Sudden onset, with fever and dt- 


Fatigue (or some weeks; then aud- ^^| 




den onset and progress for two weeks ^^M 


Mlowed in from thiM to five days by 


with or without fever. Legs usually ^H 


subsidence o( paralysis, which reuinins 


first affected, then arms, then body. ^^M 


in « few muscles of one limb; or, if 


The paralysis has no tendency to ^^^| 


two are afft-cteil, the pnraljsis is mro- 


subside for some time (months). ^H 


1y symmetrical. It the onset is sub- 


The limbs are afTroled symmetrioally. ^^M 


acute, four weeks is the duration n( 


Usually there i.i tenderness of the ^H 


onset. The muscles are not tender. 


nerve-trunks and affected muscles, ^^M 


Sensory synptoms are rare, and, when 




present, soon subside. 


J 


1 GowERs's Table of Labynoeal Paralysis ^^M 


^' Si/fnpi'ym Sign, Lttioit ^| 


No voice; no cough : 


Both cords moderately 


Total bilateral palsy. ^M 


stridor only on deep 


- abducted and motion- 


^^M 


inspiration. 


less. 


^H 


Voice low pitched and 


One cord moderately ab- 


ToUl unilateral palsy. ^H 


■ hoarse; no cough; stri- 




^H 


dor absent or sliRht on 


the other moving free- 


^H 


deep breathing. 


ly, and even beyond 
the middle line in pho- 


■ 


Voice little, changed: 


Both cords near together. 


Total abductor paby. ^| 


cough normal; inspi- 


and during inspiration 


^H 


ration difficult and 


not separated, but even 


^H 


long, with loud stridor. 


drawn nearer together. 


^H 




One cord near the mid- 


Unilateral abductor ^| 


little affection of voice 


dle lino not moving 


patsy. >■ 


or eough. 


during inspiration, the 
other normal. 


■ 


'So voice ; perfect oough : 


Cords normal in position 


Abductor palsy. ^^H 


no stridor nor dysp- 
ncea. 


and mo-ing normally 
in respiration , but not 
brought togetfier on an 
attempt at phonation. 


^^^H 


^^^^^^1 
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TW following table from Sachs shows the lesions most likely 
to be present, according to the time of onset in Cerebral Palsies : 



Groitps. 



Diaplegia 

and 
paraplegia 



' Paralysis of intra- 
uterine onset. 



i 



L Birth palsies. 



Hemiplegia j^*'"**<'«=<l"*'"^)- 

'^ ^ i palsies. 



Morbid Lesion. 



Large cerebral defects ; porencephaly. De- 
fective development of pyramidal tracts. 
Agenesis corticalis (highest nerve-elements 
involved). 

Meningeal haemorrhage, rarely intracerebral 
haemorrhage. Later conditions, meningo- 
encephalitis chronica, sclerosis, cysts, par- 
tial atrophies. 

HaBmorrhage, meningeal and rarely intra- 
cerebral; thrombosis, from syphilitic 
endarteritis and in marantic conditions ; 
embolism. Later conditions, atrophy, 
cysts, and sclerosis (diffuse and lobar). 

Meningitis chronica. 

Hydrocephalus (seldom the sole cause), 
primary encephalitis, polio-encephalitis 
acuta (Strllmpell). 



Differential Points of the Two Forms of " Family 

Ataxia " 



(I) Friedreich*8 Form 

1. Occurs before puberty. 

2. Choreiform movements seen affect- 

ing head, arm, and trunk. 

3. Optic atrophy exceptional. 

4. Tendon reflexes diminished or 

abolished. 

5. Club-foot and scoliosis common. 



(II) Marie's Form 

1. Occurs after puberty. 

2. Choreiform movements are very 

pronounced. 

3. Optic atrophy is common. 

4. Increased reflexes and clonus fre- 

quent. 

5. Club-foot and scoliosis are excep- 

tionaL 
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For anaemia in neurasthenia. 

^ Pil. Blaud gr. v ] ^^Y^ ^^^ ^ i! 4. .« 

° ( Potass, carbonat M gr. ijss. 

Sig. : One or two pills ten minutes after meals. 

Neurasthenia (essential). 

5 Sod. brom. ) .... 

Ammon. brom. f ^' 

Aquae q. s. ad 3 iij. 

M. et sig. : Teaspoonf ul every three hours until head symp- 
toms relieved. 

Neurasthenia (insomnia of). 

^ Trional 3 ij. 

M. et ft. chart No. x. 

Sig. : One at nine o'clock in hot milk. 

Neurasthenia (sexual). 
9 Ferri valerianat j 

Zinci valerianat >• &a gr. xxiv. 

Quin. valerianat ) 
M. et ft. pil. No. xxiv. 
Sig. : One after meals. 

Also neurasthenia (sexual) with irritable bladder. 

9 Potass, citratis 3 iij. 

Essence pepsini fl. | j. 

Aquae cinnamonii 3 iij. 

M. et sig. : Teaspoonful every three hours. 

For nervous cough. 

IJ Ammon. chloridi 3 jss. 

Sod. bromidi 3 iij. 

Tr. opii. camph fl. § ss. 

Aq. menth. pip q. s. ad fl. ? iij. 

M. et sig. : Teaspoonful every three or four hours. 
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For dyspepsia (nervous) with gastrectasia. 

^ Tr. nucis vom fl. 3 ]. 

Sodii bromidi 3 vj. 

Tr. aurantii fl. 3 j. 

Tr. gent, comp q. s. ad fl. 5 iij. 

M. et sig. : Teaspoonful a half hour before meals. 

Also 

R Ext. chiratta ) .» . 

L ofi grj" XXIV 

Ext. gentian ) ^ ' 

M. et ft. capsule No. xxiv. 

Sig. : One a half hour before meals. 

Also 

J^ Tr. nucis vom fl. 3 iv. 

Sod. bicarb ^. . . . 3 jss. 

Inf. gent, comp q. s. ad. fl. | iij. 

M. et sig. : Teaspoonful before meals. 

For nervous syphilis. 

9 Hydrarg. chlor. corrosive gr. j . 

Potass, iodidi fl. 3 ij. 

Aquae cinnamonii q. s. ad fl. | iij. 

M. et sig. : Teaspoonful after meals. 

Nervous syphilis (tonic in). 

IJ Tr. nucis vom 3 ij. 

Elix. calisayae q. s. ad 3 iij. 

M. et sig. : Dessertspoonful every three hours. 

For hysteria. 

IJ Pil. asafcetida gr. iij. 

Sig. : One three or four times a day. 

Hysteria and an«mia. 

r Ext. sumbul gr. j. 

-,-.., , , J Ferri sulph. exsic — gr. j. 
5 Pil. sumbul comp. j ^^^^^-^ , ^{^^ 

I Acid, arseniosi S^. ^. 

M. et ft. pil. 

Sig. : One three or four times a day. 



/ 
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Headache (simple). 

5 Acetanilid gr. ij. 

Camphor monobrom gr. 88. 

Caffeine eitratis gr. as. 

M. et ft. pil. No. i. 

Sig. : One pill every three hours until four doses if required. 

Headache (alcoholism). 

5 Tr. nucis yom. ) ^ 

Tr. capnci ) ^ 

Sod. bromidi 3 ss. 

Tr. gent, comp q. s. ad fl. | iij. 

M. et sig. : Teaspoonful every three hours. 



For headache (la grippe). 
9 Salol 

Phenacetine 
M. et ft. cap. No. xii. 
Sig. : One capsule every two or three hours for three dose8. 



y aa 3 88. 



For headache (cerebral congestion and uricacidaemia). 

5 Sod. salicylat 3 iij. 

Codeine sulph gr. v. 

Elix. calisayae A- j« 

Aqua9 q. 8. ad fl. § iij. 

M. et sig. : Teaspoonful every four hours. 

For mental depression (bilious temperament). 

5 Acid, nitrohydrochlor. dil fl. 3 ijss. 

Tr. nucis vom fl. 3 iij. 

Tr. aurantii q. s. 

Tr. gent, comp q. s. ad fl. | vj. 

M. et sig. : Teaspoonful a half hour before meals. 

For paraesthesia. 

5 Ext. cascara sagrada fld fl« 5 j- 

Ext. ergot fld 5 ij. 

M. et sig. : Teaspoonful twice daily. 

For Stokes-Adams syndrome. 

5 Nitroglycerine gr. yfy. 

M. et ft. pil. 

Sig. : One once or twice daily. 
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Stomach (irritability and acidity). 

ft Sod. chlor 3ij. 

Sod. phos 3 iv. 

Sod. sulph 3 X. 

M. et sig. : Teaspoonf ul in seltzer twice daily an hour before 
eating. 

General tonic in simple neurasthenia. 

ft Strych. sulph gr. -ffj- 

Ferri sulph gr. f . 

Quin. sulph gr- ]• 

M. et ft. elixir q. s. ad fl. 3 j. 

Sig. : Teaspoonf ul after meals. 
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Acromegaly, symptoms, 331. 

diagnosis, 331. 

pathology, 331. 

prognosis, 833. 
Action, reflex, 25. 
Adiposis dolorosa, 324. 

diagnosis, 325. 

pathology, 325. 

prognosis, 325. 

treatment, 325. 
Adjunct medication, 109. 
Allsthesiometer, 65. 
iEsthesodic, 26. 
Agenesis, 226. 
Ageusia, 73. 
Agraphia, 189. 
Aiubum, 330. 
Alcohol, 78. 

Alcoholic insanity, 358. 
Alcoholism (see Neuritis), 356. 

diagnosis, 355. 

drug intoxication, 354. 
symptoms, 354. 

pathology of chronic forms of, 356. 

prognosis, 355. 

prognosis of chronic forms, 356. 

symptoms, 355 

treatment, 355. 

treatment of chronic forms of, 356. 
Alexia, 192. 
Algesia, 56. 
Algometer, 68. 
Amaurosis, 70. 
Amblyopia, 70, 192. 
Amblyopic tabes, 229. 
Aniemln. 191. 

Amnesiu, articulative, 193. 
Ampere, 92. 
Amyella, 225. 
Analgesia, 66. 
Ansemia, 25. 
Anatomy, 1. 
Anelectrotonus, 93. 
Anencepbaly, 196. 
Ankle clonus, 57. 
Anosmia, 72, 125. 
Anterior commissure, 7. 
Anterior poliomyelitis acuta, 256. 

diagnosis, 256. 



Anterior poliomyelitis acuta, pathol- 
ogy, 255. 

prognosis, 256. 

treatment, 256. 
Anterior pyramid, 16. 
Antifebrlne, 360. 
Antlpyrine, 360. 
Aphasia, examination for, 194. 

receptive, 191. 

sensory, 191. 
Aphasia, motor, 190. 

ataxic, 191. 

auditory, 191. 

visual, 191. 
Aphemla, 189. 
Apoplexy, 198-200. 

cause, 199. 

cerebral hemorrhage, 198. 

chronic state of, 202. 

coma in, 202. 

diagnosis, 205. 

embolic, 202-205. 

hyperpyrexia in, 201. 

in cardiac disease, 207. 

nursing, 205. 

pathology, 204. 

prognosis, 205. 

signs of attack, 200. 

treatment, 205. 
Appendix. 369. 
Apraxla, 189, 191. 
Arachnoid, 22. 
Arbor vltop, 20. 
Argyll-Robertson pupil, 60, 72, 227. 

iu tabes, 231. 
Arthritic deformans, 340. 
definition, chronic, 337.. 
diagnosis, 337. 
A.rthropathy in tabes, 229. 
Articulative amnsesla, 193. 

ataxia, 190. 
ArtlOclal salt bath, 84. 
Ascending degeneration, 9. 
ARterloi;noKls, 58-185. 
Asynergla verballs, 190. 
Ataxia, paralytic stage, 229. 

amblyopic stage, 229. 
Ataxic gait. 63. 
Athetosis, 68. 
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^^H 


Centre, primary optic. 187. ^^| 


^^^H AiU cylinder, 


Butomatlv, 34. ^^H 


^^H 


cardiac accelerating, 35. ^H 




cardiac Inhibitory. S5. ^H 




detrusor, ^H 




Induct Ire, 30. ^^^| 


^^^ Berl-ijerl. HI. 


thermogenic, 38. ^^H 


1 Blcepa Jerk. BB. 


Centra In medulla. 17. ^H 


Bl!lou» lemperamenl, 84. 




Bipolar CTllB. 2. 


Ceolrum. 186. ^^H 


BllDdDeas. ■£!. 




Blootl-veaaela. 45. 


pathology. 240. ^^^^^H 


Blood-vessfla [u brain. 45. 


symptoms. ^^^^^^^M 


Bwin, malformation of. 190. 


tottering, ^^^^^H 


i-apaule of. IB. 


^^^^^^1 




Cerebellum, ^^^^^H 


dUeime, nymploniololoKr o(, 1B5. 




IrrllaMye Bymptouis of. 190. 


functions ^^^^^^H 




locallzaCloD. 183. ^^^^^H 


dIagnoBlH. Sll. 


ueoptasm. 200. l^^^H 


local Uatlun. 210. 


peduncles, funollon-i of. 89. 


pathology, 211. 


varieties of, 209. 




Cerebrum, 20. 




Charcot's artery. 28. 


trva(m«nl, 212. 


douche, 84. 


weight of. 1B7. 


-Joint. 230. 


BTapblal neuritis, l»l. 


Chemlciil allmnll, 20. 29. 






treatment. 162. 


Chorea, 278. 


Bracblul pleiiia. Injury of. 181. 


deflnltlon of. 278. 


Brown-sequard. 25. 55. 


paralytic symptoms, 278, 279. 


paraljala, 6. 


Chorea, 284. 


Bulb, l»8. 


minor (see Sidenhih'B DnUMt 


BurdBch eolumn. 13. 


and St. ViTtis'B Dakci), 27& 


nuclei of. 18. 


prognosis, 280-282. 




symptoms of. 280-282. 




CIrrulalory dlsturbBDce* 121. 
Clarke, column of, B. 
Claw buna. 213. 


CalBson diaeaxe, 217. 


pathology. 217. 








armploma. 217. 


trealmenl, 213. 


treatment. 21S, 


Climatology In tabes, 238. 


Canal, double central. 22)1. 


In nervous tlls«aaea, 112. 


Caiuule of bralo, 10. 


Coal-tot product Intoilcallou, SaS. 


function of. 38. 


diagnosis, 360. 


CalBlerwr. 105. 


prognoala, 360. 


CaluphoreBls. 03. 


symptoms. 380. 


Calbplwlruton..". B4. 




Cauda equina. 8. 


Cocaine habit. 300. 


compression ot. 241. 


prognosis. 3fiO. 


diagnosis of disease ot, 241. 


treatment. 3S0-m. ^H 


dlMBse of. 241. 


Cold ^^^^H 


Irritation. 241. 






Combined seletoals, 260. ^^^^H 




diagnosis, ^^^^^^H 


aympiom of disease of. 241. 


prognosis. 262. ^^^^^^^1 


Causalgla, G5. 


^^^^H 


CauM of sleep, 43, 




Central canal. 7. 


^^^^^H 


^^ 


■ 



^^^^^^^^^^^^^^IND^^^^^^^ 
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■ ComblDcd BcleroslB. tTpes of Putnatn- 


Dlaaitsoelntiou of aenBullon, B7. 


1 


1 Lpl(4itbelEa-DRtui, S60. 


Dlaeaaea ot brain, IDG. 




Comma tract. 14. 


membruDea. 194. 




Conjugale aevlallon of the eyes, 40, 


BplDUl cord. 221. 




68, 202. 


Diver's disease, 21 T. 




ContranurpB, 66. 


DlMlnesa. 113. 


^H 


ConvalMceuce ot uervgiii. funutlonal 


Drip Bbeel, 85. 




dlMascB, lOT. 


Drugs, 24. 




Conrolutlona, 21. 


Dura nmler, 22. 






DiTBleilB, 104. 




central. 183. 


Djatealbeala, US. 




parietal. 1S5. 






fint frontal. IBS. 


Elbow-Jerk. 59. 




acrand frunlal, 185. 


Electrical Irrltabllllj, 98. 




CodvuIbIods. clonic, OX 


Blectrlellj. turadlc. lOL 




tonic. 53. WJ. 


Franklin, 104. 




Convulsive (Tic). 2eH. aSS. 


galvanic. 31. 










pcognoBlB, 287. 


In labeB, 233. 




Co-onllnsllns cenlrea. 33. 












fDUftlonB of, 16, 30. 


Eleclrolrala. 92. 




Corpna calluaum, ISA. 


Electro-motor force. 98. 




Mrlatum, 22. 186. 


Elect rolouuB. 03. 




fUDFtlona of. 3ST. 


Embolism, 200. 


^H 


dentatum, 20. 


EncephalliU, acute Bymptoms o 


^H 


(.TellnlBm, 61. 






CroBBed pframldil tracta, 13. 


fibronlc, 208. 


' ■ 


hemiplegia. 28. 


diagnosis. 208. 




CroB cerebri. 187. 






Cyrlotila, 197. 


Bjmptoms. 20B. 


■ 


Dance. 8«. 


varieties ot. SHJ. 




Deafoeaa. 72. 






pajchlc, 193. 


Erh. electrical reaction ot. 161. 






Erb-8 ajmptoms. 3157. 




Deep refleiea. 57. 73. 






DegencnllDD, 15, 49. 








Kicrclae In nervouH dlseaaea, 80. ^H 


Dementia paruD-tlcaa. STO. 






Deudron. 2. 






Dentate nucleus, 10. 


pnls:r. 129. 




DermntOBlB gangrenOBn nervoBH. 827. 


diagnoala, 32U. 






galvanism In. 131, 




prognoBia, 328. 


hernial ropby. 328. 




DeKcendlDB degeneration. 9. 


hemiatrophy. 326. 




DetruBur centre. 3a 






DIagnosta. 93. 


Intraosseous. 129. 




Diet. 79, 106. 


patbologr. 336. 




DlITUBe and focal dlBcBBea ot the 


poInsKlum Iodide. 131. 




aplnal cord. 243. 


Btrycbnlne In, 131. 




diaeaBe ot brain and aplnal cord. 


treatment, 130. 




287. 






disease of motor neurons ot cord. 
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Hplnal nerve. Irritative symptoms of, 
151. 
paralysis, 454. 
reflex, 23. 
HUbile current, 08. 
Station, 61. 

KteaiJi-battiH in nervous difteases, 84. 
KtralflsmuM, 37. 
Strentcth of stimuli, 43. 
Kfiipor, r.3. 

Hubjf'''tlve sensation, 45. 
Hiilfstuntin f^clatlnosi) centralis, 7. 

lateriilis, 7. 
Hndden changes in hair, 320. 
patholofcy, 321. 
profcnoHlK, 321. 
tr«itmf»nt, 321-322. 
Hunstroke (InHotatlon, thermic fever, 
roup do Kolell). 'M. 
pro^noMiH. 34. 
HiiHponHion (tabes). 23.1. 
Hwny. 22«. 
Hwi»af centroH, 26. 
Hy IvIuH, 21. 41). 

Hympnthetic system. 2S. 138. 
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of primary lateral scUtosIs, 234. 
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dia {gnosis, 275. 
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pathology, 231. 

prognosis, 232. 

stages of, 220. 

treatment, 2.31-234. 
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Tastes, 72. 

Tea and coffee poisoning. .357. 
Tegmentum, 17, 188. 
Temperament, 03. 
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neuro-bilious, 64. 

sanguineous, 64. 
Temperament, 76. 

in erythromelalgia, 76. 

sense, 56. 
Temporal lobe, 180. 
Tetanilla (see Tetany), 350. 
Tetanus (see Lockjaw), 350. 



Tetany, 850. 
etiology, 860. 
diagnosis, 352. 
symptoms, 350. 
treatment, 353. 
Thermal stimuli, 29. 
Thomsen's disease, 288. 
diagnosis, 288. 
pathology, 288. 
treatment. 288. 
Thrombosis, 88. 
Tic, convulsive, 68. 
douloureux, 53, 117. 
diagnosis, 118. 
pathology, 118. 
prognosis, 118. 
symptoms, 117. 
treatment, 118. 
Titubating gait, 63. 
Tract, ascending degeneration of, 14. 
descending, 13. 
differentiation of, 9. 
direct cerebellar, 14. 
Transmission of nerve symptoms, 82. 
Traumotlc hysteria, 311. 
pathology, 311. 
prognosis, 311. 
treatment, 312. 
Treatment of nervous disorders, 77. 
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kIs. 236. 
of spinal paralysis, 237. 
Tremors, 68. 286. 
Trophic centres, 27. 
disturbances, 60. 
Trousseau's sign, 351. 
Tul>erculosIs. 49. 
Tuerek. 11. 
Turkish l)ath. 82. 
l)a thing. 81. 

Unipolar cells, 2. 

Vse of electricity, 102. 

Vaso-constrlctor nerves, 27. 
Vasomotor nerves, 27, 36. 

centre, 27, 36. 

disturbances, 60. 
Ventricles of brain, 221. 
Verbal amnesia, 198. 
Vermiform process, 19. 
Vermis, 188. 
Vertigo, 113. 

causes. 113. 

diagnosis, 113. 

prognosis, 114. 

symptoms, 114. 

treatment, 114. 
Veslco-splnal centre, 2fk 
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Visceral neuralgia, 120. 

reflex, GO, 75. 
Visual ecu I re, 41. 
Volt, 02. 
Voluntary inliibitiou. 24. 

Waldej'cr, 2. 
Wallerlau method, 0. 
Water as a toulo, 84. 
Weber and Foobner's law, 43. 



Weber, law of, 43. 

Wernicke, 70. 

Wernicke's heniiopic pupillary 

action, sign, 70. 
Whistle, Galtou's, 72. 
Woorara, 20. 
Wrist reflexes. 20. 
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SOLV ONLY BY SUBSCRrPTlON 

" This treatise is evidently the result, not only of large clinical experience, but of 
wide reading and cateful reflecliun. The author disclaims any pretense of originality, 
but it is open to question whether the conclusions and results of » ripe judgment, such 
as are presented in this volume, are not worth quite as much as some academic so- 
called original work. Certainly a large amount of material, both clinical and literary, 
has been worked out and presented in a most clear, succinct, and practical manner. 
The author's style is pleasing and without ambiguity, nor is the lent over-loaded with 
unnecessary technical tenns. After a careful perusal of Dr. Babcock's book there are 
two features which strike the reader as chaucterutic and valuable. These are, on 
the one hand, the case histories, and, on the other, the unusu^d i.umber and value of 
the pages devoted to the llierapeutics of the subject. The narration of cases, although 
at times in much detail, does not cause the usual wi-ariness of flesh in the reading, 
mainly because of the interesting manner in which they are written. They are 
particularly well chosen to illustrate the manifold varieties of disease and the practical 
wisdom required In the management of actial cases. Regarding the therapeutic side 
of the work none but words of praise are required. So far as tlie reviewer's reading 
goes there is no more complete and reliable ex|wsition of the treatment of circulatory 
disease than that found in this volume. That this high commendation is deserved will 
readily be admitted alter reading chapters i6, 17, and iS upon the treatment of valvular 
heart disease. These chapters are distinguished by a fulness of detail and a variety of 
therapeutic resource which cannot but prove of great value, not only to the young 
practilLoner. but, as well, to the clinician of years. 

" The book can be unhesitatingly recommended as a distinct acquisition to one's 
working library."— 'Broo*?fn Mtdical Journal . 

"We commend to our readers this work of Babcock's ai i very deurable work 
for both the specialist and the practitioner, and wish the author a most hearty wel- 
come for his admirable literary endeavor." — Mtdical Nfws. 
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••This work should be in ihe hands of every physician, as it is one of the clearest and most 
comprehensive works written on the subject of mental diseases that is available to the general 
practitioner."— /«/ry-6'/i7/<' Midical Journal^ St. Louis. Mo. 

'•This is a valuable book to the student of psychiatn-. and will entertain and instruct the 
neurologist and the general practitioner. It will als-> enlighten our legal brethren, who so 
often aim to make it appear tliat insanity i« not clis<:a<e. and that ex{)erts on mental alienation 
know little more than themselves of the subject." — Alientii and Scurolt-^gist^ Nnv York City, 

"The medical profession is to be congratulated th.it a comprehensive. 'practical work on 
mental di.-eases in Iinglish has at last in this b(>ok lx.i-n pre.-entcd to them. To the general 
practitioner, who is usually the fir>t to .s^'e and treat tlu- pati nt suffering from mental disorder,' 
as well as to the alienist, this work will pn»ve very \'jL\\i3Lh\<i'. ^' — Journal of JVeKvaus attd 
Mental Diseases. 

•* A worthy prod.i t of the scholarly atm(»sphere of the Johns Hopkins University is this 
latest vi.lunio in the field of psychiatry ty PrrifessDr Herkloy, dedicated to Prof. Henry M. 
Ilurd, s'» well known in Michigan. It j^oes further and d«H's more than any text-book which 
we have to clearly set forth the i^athological ba^i> of the insanities and its immense import- 
ance."— .J/<'///f<i/ W^''^, Detroit, Mich. 

'• The practiral character of this work is amply evidenced in the selection of illustrations 
whicli. thoujjrh f<-w. are of the best. The subject-matter is arranged in logical sequence, and 
each ch.ipt'-r i^ in itself a comprehensive treatise. Full scofie is given in the discussion of the 
elf mental brain and nerve "ilructure before the type«i of di-raso are considered. While each 
chapter de^e^ves esf^Mzial notice, the more notable are iho-e on Jlie Psychoses of Old Age, the 
p!-y(.ho*ie<; of Childhoixl, the Insanities of the I'uerpfnl Period. Neura^^thenia, and those 
dealing witli the patholog)* of mental di-;eases. The publishers have spared nothing in the 
makmg of the book." .W'lv Orleans Medical and Surgical Journal. 
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Cloth, $6.00. 

SECOND REVISED EDITION. SOLD ONLY BY .Sf BSflUrTION. 

" Thia ia at once the best and most exhaustive book upon this sub- d 
jei't with which we are familiar. The best, because, in the first place, 
it is written by a teacher of therajieutii'S who knows the needs of the 
prsicticing physician, and yet who has taught in previous years as a 
professor of physiology all that one needs to know in regard to the 
principles of digestion and assimilation. For this reason the author ia 
unusually well qualiiicd to pre|>are a useful manual, but it is not nntil 
one has perused the volume that he thoroughly grasfts the scope and ' 
depth of the manner in which Dr. Thompson has treated his subjeel." I 
— T/i€rti/)eutic Gazetlf. 

" The subject of the dietetic treatment of disease is not an attractive J 
one. This fact explains, no doubt, the comparatively little attentions 
given it in college curriculum and daily study. When one proceeds to^fl 
examine the valuable coiitributinns to this subject, the scientific itives- ¥ 
ligations which have been nrnde by the United States Department o( | 
Agriculture at varions experiment stations in all parts of the country, | 
he is convinred that it ia high time to look into the matter pretty thor- 
oughly. This book is of value for its summ.'.ry of the latter and ita i 
ajiplication of the knowledge to the treatment of the disease."— '■ 
Brooklyn Medical Journal. 

" Diet in disease is most expansively considered, and complete anci 1 
reliable dietaries for every ailment arc suggested. The dietetic erron ] 
responsible for a lar^e number of dineases are also fully discussed. 
Altogether, it is j)erhapfl the heat work extant upon the subject of 
dietetics." — Sahneniannian Mrmthly. 

"A good book and n practical one," — Canadian Practitioner ani 
Jieview, 

"In the seven years which have elapsed since the first appearance 
of this standard text-book there have not t>cen the many and important 
changes in dietetics that other departments of our thcnipentics have 
undergone. Novertheleas, Dr. Thompswn has revised much that was , 
published in the fir^it edition, and has introduced into this one the re- ( 
suits of more recent studies in the eoonoinie values of various dietariaa. 
The general arrangement of the work ia unchanged." — A'ew York I 
Mudioal Journal, 
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WITH ONE HUNDRHD AND SEVKNTY-FOUH ILLUSTRATIONS IN THE TEXT 
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"It is certainly refreshing that a man of the experience and ability of the author 
of this volume lias culled fio:n tiiis mass of literature tlie essentials, and given us in a 
well-planned volume the gi>t of the entire subject. 

" The book is systematically arranged, and each subject is taken up and dealt with 
in a way tliat makes it easily accessible to the ba'^y practitioner. The style is explicit 
and never verbose, which, with the fine \'ein of humor running through it, makes it 
very enjoyable reading." — Sorthzii'stirn Ljiici't. 

"Gonorrhea is gone into more extensively than in any other work." — Denver 
Medical limes. 
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As a text-book on Genito-Urinary Surgery it st:^nds at the head of the publica- 
tions on the subject in tlie Hn.i!:li>h languai^e. Our readers wishing an up-to-date work 
on the subject can not do belter than to buy this latest and newest work." — Medical 
Century. 



"The book is well illuNiratcd. well printed, well arranged, and will be more 
popular than its predecess(»rs." — Chicji>o Medical Recouhi. 

"The chapters on the alfections uf the posterior utetliia, prostate and seminal 
vesicle> aio especially good, ami many 'pointers' are found in the chapter on the 
'Treatment o\ Urethral infiammation and their Immediate ('omplications. ' " — Canada 
Medicjl Record. 

'* This is a good book on an important subject. Within the compass of 800 pages 
it gives a comprehensive treatment ot the varimis diseases of this special branch of 
surgery, and, wliile ni^t discarding the good of the older work, it embraces all that is 
new in this field."— yr.>«r»j/ of Mtdicine mid Science. 

"This is so well written as to be exhau-^tive in character, and needs little or no 
comment from tlv.' reviewer further than to mention its completeness in every par- 
ticular.' — C.incinujti l.aucet-Clinic. 
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to be students becauie Ihc; have left colieee, and 

>i of lhiaei."—itetiKiil lima, Vtnvtr, Col. 

"The WDrii throughoul shows an essenttaUy lofiiral method ot treatment, and covcn a 
very wide subject in a manner which amplj demonstrates the author's etleniivu acquaintance 
with medical ihouKht and medicii literature. The book can be rccommeodi'd not only to 
iludenn, but also to practitioner! in medicine, as giving a wide anit pbilosophical view of 
medicine and its tendencies at the present day."— .^/4a»v Miiical Annals, Albany, A'. Y. 

" As a risHinl of recent medical advancement we may eitpect this voliftne to occupy • 
unique place. It is something of a novelty to turn the pt^fi of a medical work which will 
be most valuable to the profes^n as a whole, not to the ipecialisi or individual student alone. 
It is. however, well suited to use as a leit-book. and will put students in touch with m>didne 
as an all-embracing science. But to thme of the profess'on— and there are many— who ladt 
opiHirtunily to thoroughly acquaint Ihemselvet wilh the rapid stride* which are being made la 
lciiowled:;e of the causation ol disease, leiiiins and reactioos of the organism whidi are dis- 
cussed under pathol-igical anatomy :ind semeiology, the work will serve ax a substitute for 
ledu.-ci and laboratory experience. Some of the principal rhapters deal with the tue:hanica1. 
physical, chemical, aod animate agcnci'n of di5«asr. the gmeial etloloey and pathogenesis of 
the infectious diseases, nervous reactions, disiuthances of nutrition, heredity, inflammalion. 
septicemia and pyemia, tumors. cr-Uular degenerations, examination of the sick, clinical anpli- 
cation of scientific [jrnced'jnts, diacnosis and prognosis, therapeutics, etc. An immense 
amount of work it evidenced by the text, and much careful and scholarly research. A book 
of this kind is needed, and will be particularly appreciated by (hose who, without undervaluing 
the importance nf Uboralory mvesiieal:ons, still think clinical methods and the »mp1er means 
of niching a diagniKis and prognosis should doi be forgotten or slighted,"— A'nv England 
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''Throughout the work the evidence of careful revision is everywhere apparent, 
and the volume represeiTls essentially the best exposition of the latter-day pediatric 
teaching." — Cleveland Medical Journal. 

" This second edition is even better than the first, and more than retains the high 
position taken by its predecessor. No one interested in tile diseases ot childhood can 
afford to be without it.'' — Boston Medical and Surgical Journal, 

"No radical departure from the previous edition has been instituted in this the 
second edition. Tiie material has, however, undergone a thorough revision, with the 
addition of new and thoroughly tried methods of diagnosis and treatment which have 
been accepted since the appearance of the previous coition. The most noteworthy 
change has been in the chapter on Milk and Infant feeding. This section has been 
completely rewritten, with the addition of much new and valuable material in accoid 
with the great advance maile in this important branch of pediatrics. Old illustrations 
have been replaced by newer and better ones New charts and diagrams, with twenty- 
one additional illustrations, enliance the value of an already accepted standard work.'' 
— Yale Medical Journal. 

" Holt is recognized as one of the foremost authorities on pediatrics of America, 
and therefore of the world He has made a very extensive first-hand study of tiie care 
of children and tneir diseases, and so writes from a mind replete with the cinical 
pictures of sufferirij, childhood. The work is complete from every practical stniuipoir.t, 
and the text embraces iioi octavo pages. The student or practitioner who has Holt 
at hand need hardly ever be at a loss for a reliable line of treatment in his pediatric 
practice. " — Denver Medical Times. 

" The changes within the past five years have not been very extensive, yet the 
many new facts that have come out in the rapidly advancing science of pediatrics have 
here all received their share of cireful and judicialtrcatment 

" Ihe e:4tremely practical question of infant feedine:. as is well known, has been a 
subject of special study by the author, and one in which medical advances have been 
made very largely identified with his name. It is a pleasure to find the subject han- 
dled in a text-book in a comprehensive and yet common-sense manner." — A'rtc York 
Medical Ne'xs. 
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